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HELIOTHERAPY IN THE TREATMENT OF TUBERCU- 
LOSIS 1 

By E H BRUNS, MD 
Lieutenant Colonel, Medical CorpB, U S Army 

The first great experiment with heliotherapy in tuberculosis 
was made in the beautiful Alpine country of Switzerland At 
Leysm, a small Swiss village high up m the mountains, overlooking 
the Rhone Yalley, and surrounded by snow-capped peaks, Doctor 
Rollier, a pupil of Kocher, started his first clime in 1903 His 
results were brilliant and the importance of his work was soon 
recognized From this one clinic sprung many others, until Leysm 
became a mecca for heliotherapy, visited by physicians from many 
parts of the world The whole Swiss nation was affected by what 
transpired at Leysm during the next few years Sun baths were 
soon looked upon not only as a valuable therapeutic aid to the tuber- 
culous, not only as a form of treatment which could be used for 
many ailments, but also as a hygienic piocedure for the building 
up of the body nutrition and resistance, and the prevention of 
disease In a short time it came to pass that no hospital was con- 
sidered complete without its sun galleries School children played 
their open air games m bathing trunks, and men worked m the 
vineyards unclothed to the waist Rollier taught that the sun healed 
both by direct action and by improving the general metabolism of the 
body Tuberculosis, bemg a general disease, must be treated not 
only by curing its local manifestations but also by building up the 
general resistance and nutrition Before the advent of Rollier’s 
teachmgs, bone, joint, gland and gemto-urmary tuberculosis were 

* A Symposium on Tuberculosis published by permission of the Surgeon 
General of the United States Army 

J Read before the 37th Ann ual Convention of the Association of Military' 
Surgeons of the United States, Denver, Colorado, September 27, 1029 
Yon. IV, Ser 39—1 
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treated largely by means of surgery, 'winch left m its wake many 
cripples Rollier proved that by using heliotherapy, combined with 
rest and hygiene, movable joints and useful limbs could be ob- 
tained His work represents an epoch m the history of medicine 
and surgery The climate, location, topography and other features 
of Switzerland are ideal for the application of heliotherapy An 
abundance of sunshine, rarefied, pure air, temperate climate and 
sheltered mountain sides present the best combination of heat, 
light and chemical rays which experiments would indicate as most 
favorable for therapeutic results However, Rollier claimed that 
his treatment could be applied m any part of the world, in the low- 
lands, at the seashore, as well as m the mountains The effect of 
the sun’s rays is enhanced by reflection on snow, water and sand 
Sun baths can be supplemented by artificial light from carbon- 
arc and mercury vapor lamps so that heliotherapy is not limited 
to the climate of any one locality As this agency m the treatment 
of tuberculosis came to be used more generally, Rollier’s conten- 
tion was borne out and good reports came from institutions located 
m various parts of the world, some m climates considered un- 
favorable according to the general conception of the therapeutic 
properties of sunlight 

In the application of heliotherapy m pulmonary tuberculosis, 
the results were not so good Different views, based on actual ex- 
perience, arose concerning its usefulness m sucb cases Some be- 
lieved more harm than good was done and m many of the sanatoria 
at Leysm it was discarded entirely as a method of treatment for 
tuberculosis of the lungs Yet, m these same sanatoria, patients 
are encouraged to sit in the sun, exposing their hands and faces 
and at times the lower extremities Rollier insisted that he obtained 
good results m pulmonary cases and recommended its employment 
with certain piecautions It is to be remembered that Rollier only 
treats the surgical forms of tuberculosis in his clinics, and only 
accepts pulmonary cases when they come to him as a complication 
in extra-pulmonary forms of the disease As a rule, pulmonary 
lesions m combination with bone and joint tuberculosis are charac- 
terized by their chronicity, and m this way we may explain the 
variance between results obtamed by Rollier and those of others 
m the same locality 
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In the United States, as Rollier’s "work became "well known, it 
was taken up and employed in most tuberculosis institutions From 
those treating extra-pulmonary types of the disease, especially those 
limited largely to tuberculosis of children, brilliant reports were 
forthcoming From the many sanatoria, where most of the patients 
were under treatment for various forms of phthisis, the reports 
were rather discouraging Heliotherapy is a spectacular sort of 
treatment and one that appeals to the imagination of most patients 
Many sensational articles on the sun cure have appeared in popular 
magazines and its merits pictured m the most glowing terms 
In consequence it came to be used injudiciously and much harm 
resulted Patients employed it without any supervision and physi- 
cians prescribed it who had little or no experience with its use 
m any type of tuberculosis Recently a number of articles have 
appeared in the medical literature calling attention to the dangers 
of heliotherapy, especially in pulmonary tuberculosis 

As the question stands today, heliotherapy is generally accepted 
on the continent of Europe, in England and m the United States 
as a valuable agency in the treatment of bone and joint tuberculosis, 
glandular tuberculosis, gemto-urmary tuberculosis and tuberculous 
peritonitis, in other words, the extra-pulmonary or so-called surgical 
forms of the disease To explain its status m the treatment of 
pulmonary tuberculosis, the experience with this method of treat- 
ment at the Fitzsimons General Hospital will he described 

This institution is the Army General Hospital for the treatment 
of tuberculosis and has a capacity of over 1800 beds Since 1921 
heliotherapy has been quite a feature m the treatment employed 
here, and every effort has been made to facilitate and develop 
its use Denver is on a high plateau, and its rarefied, pure air, cool 
and dry, with many days of sunshine throughout the year makes 
it a desirable location for the so-called sun cure At first sun baths 
were only used m extra-pulmonary cases and a heliotherapy ward 
was built wheie all such patients were collected and kept out of 
doors contmuously on open and sheltered porches Later various 
types of sun porches and enclosures were constructed m connec- 
tion with all waids for the treatment of pulmi ■ "nses The 
results obtained m extra-pulmonary forms of * - ni- 

formly good and the cooperation, hopef” 
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among those patients were very remarkable We soon became con- 
vinced of the value of the sun in healing such cases and turned 
our attention to its application in pulmonary tuberculosis The 
patients were only too ready to try it and volunteers were plentiful 
At first cases were selected which were afebrile, in fairly good 
general condition and which were not responding well to ordinary 
treatment Heliotherapy was applied very cautiously, usmg half 
doses as a rule and not exposing the chest until the remainder of 
the body was well pigmented and the patient doing satisfactorily 
The results were not encouraging About one-third of the patients 
selected were apparently made worse and it was only continued m a 
chosen few Later a number of patients with fibrous lesions were 
given graduated sun baths and the outcome of this experiment 
led eventually to our present plan of selectmg cases The therapeutic 
effect of the sun’s rays is based on the following factors 

1 Local action (if lesion is superficial) Bactericidal, destruc- 
tion of tuberculous tissue, increased phagocytosis with absorption 
of tuberculous and stimulation of the normal tissue in the neigh- 
borhood of the tuberculous focus 

2 Local action (if lesion is deep seated) A focal reaction 
similar to a tuberculin reaction produced at a distance from the 
part exposed 

3 General action Stimulation of the skin and all its func- 
tions, (stimulation, elimination and absorption) , increased metabol- 
ism, increase in general nutrition and improvement in the func- 
tion of the leucocytes and bactericidal powers of the blood 

Bearmg this in mind, it was believed that a direct local effect 
could not be depended upon m the treatment of pulmonary tubercu- 
losis, but the benefit obtained from focal reactions as in tuberculin 
therapy and the general action on the resistance and nutrition of 
the patient must be our objective We learned long ago that tubercu- 
lin should be used more as a finishing touch in the treatment of 
pulmonary tuberculosis It is a test of the amount of fibrosis which 
the patient has surrounding his lesions and if given properly, when 
fibrosis already exists, it may increase the fibrosis, very similar to 
the auto-inoculation effect of graduated exercise or work. The lung, 
being a continuously moving organ with many avenues for the 
spread of the tubercle bacillus, we cannot afford to take the risk 
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of disseminating the disease m our attempts to destroy the focus 
which might occur from reactions around lesions not well encapsu- 
lated Except for producing a mild focal reaction, we must content 
ourselves with the general and not the local effect of heliotherapy 
It is of little consequence if heliotherapy produces cold abscesses 
in hone, joint or glandular tuberculosis Such abscesses can easily 
he taken care of, but the same process in pulmonary tuberculosis 
may mean extensions or cavity formation Reasoning along these 
lines, it was finally decided to limit our application of heliotherapy 
m pulmonary tuberculosis to the treatment of ambulatory patients 
or those with fibrous lesions and already on graduated exercise 
After adopting this policy, heliotherapy assumed a useful role 
m the care of our pulmonary cases and one fraught with little or 
no danger Erom results obtained so far, it is believed that the value 
of this therapeutic procedure during a certain period in the treat- 
ment of cases of phthisis has been definitely established It is there- 
fore only to be prescribed by the trained specialist after the patient 
has been under observation for a sufficient length of time and the 
character of the pulmonary lesion determined by a composite esti- 
mate of X-ray findings, physical signs, subjective and objective 
symptoms under the effect of graduated exercise It is our plan 
at Eitzsrmons General Hospital to give heliotherapy only to am- 
bulatory patients, taking at least one hour of exercise a day Thus, 
while the part played by heliotherapy in the treatment of pul- 
monary tuberculosis is limited, it is nevertheless a useful and im- 
portant one. 

The care of our tuberculous soldiers as established by Colonel 
Bushnell over twenty years ago has undergone very few changes 
Ho specific treatment has ever been used, no fads nor any of the 
much-exploited so-called cures have ever been introduced It has 
not been a treatment by drugs or serums aimed at the direct 
destruction of the tubercle bacillus, but an effort to restore the 
failing resistance of the body — rest, open air and nourishing food, 
nothing wonderful and nothing very different from the treatment 
employed in other tuberculous institutions, but it has withstood 
the test of time Pneumothorax therapy and thoracoplastic surgery 
are now playing their imposing role We have always accepted 
sunshine as a part of the open-air treatment, but until el otherapy 

* 
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was developed m the last two decades, v?e failed to make full use 
of the health giving and healing powers of sun baths Heliotlieiapy 
fits in well with rest and open air It is something that allays the 
fear-complex of tuberculous patients and immerses their dread 
of the “great white plague” m the subconscious mind This is 
strikingly demonstrated by the excellent morale and cooperation of 
patients on heliotherapy wards Instead of pallor, the patient takes 
on a glistening coat of tan, m place of weakness and emaciation 
we see robustness and good muscular development, the patient is 
surrounded by impressions of health instead of sickness The bene- 
ficial psychical effect of the doctor’s advice to go West and rough 
it, without its dangers We thus support the patient’s morale, at 
the same time building up his lesistance little by little while he goes 
on to a completion of his cure 

To summarize, heliotherapy, carefully applied, is beneficial m 
bone and joint, glandular, skm, gemto-unnary and peritoneal tuber- 
culosis In pulmonary tuberculosis more care must be exercised m 
selecting cases and in applying the treatment Sun baths are in- 
dicated and can be given more safely to patients with quiescent 
or fibrosing lesions Cases of artificial pneumothorax or thoiacoplasty 
with contralateral lung not actively involved are also improved by 
this form of therapy (Figs 1 to 7 ) 
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Open nir enclosures on heliotliemp\ ward Patients remain in the«e enclosu cs da\ and night 
throughout the \ear and are onl\ mo\cd inside for bnthmg 
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THE BASIC TREATMENT OF PULMONARY TUBER- 
CULOSIS AS APPLIED AT THE FITZSIMONS GENERAL 

HOSPITAL* 

By E H BRUNS, M D 

Lieutenant Colonel, M C , USA., Fitzsunons General Hospital, 

Denver, Colorado 


The basic structure of tuberculosis therapy consists mostly of 
that well-known tripod of treatment, lest, fresh air and nutrition 
Other factors are included, but we must begin with and not neglect 
these three important agents In oidei to understand their application 
we should bear m mind that we are dealing with tuberculosis of the 
immune subject in which the deficiencies of the immunity, if not too 
great, can be restored by building up the general health of the patient 
This is done by the proper employment of rest, open-air living and 
nutritious diet 

When an animal which has never come m contact with tubercu- 
losis is inoculated with a sufficient dose of tubercle bacilli virulent 
for its species, it dies invariably of generalized tuberculosis If, how- 
ever, a minute initial inoculation is made, and after sufficient time 
has elapsed a second and much larger dose is given, the effect is very 
slight and the animal continues to live It may eventually die of 
tuberculosis, but, if it is well fed and kept m its favorite environ- 
ment, the disease may remain latent and finally heal Compare the 
first ammal with the young child or the uncivilized adult, receiving, 
for the first time, a large infection, or, what amounts to the same 
thing, frequently repeated small infections, the result is similar 
They die of acute generalized tuberculosis against which all treat- 
ment is of no avail 

Tuberculosis, as it usually presents itself m civilized individuals, 
occurs m those who have survived the initial, small infections, and 
have developed an immunity as a result of these infections This 
immunity, while unable to eradicate latent tuberculous foci, is 
capable of keeping such foci latent and preventing the activity and 
spread of the tubercle bacillus To do this, immunity must be kept 

* Published by permission of the Surgeon General, U S Army 
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at a high degree If even a slight lapse occurs, tuberculous infections 
or latent foci may assume the proportions of disease 

The whole problem of tuberculosis is one of immunity We can 
only treat the disease through means which restore this immunity 
or by assisting in every way the protective forces of the body itself 
against the tubercle bacillus Improvement in the hygiene of living, 
increased rest, more fresh air and better food, all incorporated in 
the routine of sanatorium life, are the principles of treatment While 
they may be inadequate in many cases, they are frequently sufficient 
to restore slight failure of immunity and turn the tide towards 
recovery In former times this represented the entire established 
treatment of pulmonary tubeieulosis and was usually only successful 
m early cases Many institutions considered advanced cases hopeless, 
for which nothing could be done, and only accepted for treatment 
patients m the early stages of their disease 

During the past two decades means have been developed for 
improving and bringing to arrest advanced cases with cavitation I 
am referring to artificial pneumothorax therapy and various other 
surgical procedures, such as phrenico-exeresis and thoracoplasty 
These latter methods of treatment will not be dealt with in this paper 

While the treatment of tuberculosis can be applied at home, in 
the beginning, at least, it can best be carried out in a sanatorium 
Ho doubt there are advantages in both methods, but this much can 
be truthfully said about the sanatorium it is the school of the 
tuberculous and treatment should therefore be started this way After 
the disease has become quiescent, or after the patient has learned 
fully how he should live, treatment can then be carried out success- 
fully at home 

We make it. a rule at this hospital to place all tuberculous patients 
at rest m bed for at least one month after their arrival This rest 
treatment is then continued or modified according to the condition 
of the patient and the quantity and character of his tuberculous 
involvement All patients are required to take their cure on open 
air porches during both summer and winter and a nutritious, variable 
and digestible diet is prescribed. Patients are all warned against 
overeating and are taught to be moderate in their habits Unless 
there is some special contraindication, smoking is permitted outside 
of rest hours After a patient has become afebrile, with normal pulse 
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rate, and physical signs together with serial X-ray plates show the 
development of fibrosis, he is transferred to an ambulatory ward and 
placed on graduated exercise This graduated exercise consists of 
walks, light work around the wards, and various forms of occupa- 
tional therapy If his condition improves he is promoted from one 
class to another, each class advancing the period of exercise one-half 
hour, up to three hours daily After patients are able to exercise one 
hour a day without any ill effects and with indications of improve- 
ment, they are usually given graduated sun baths 

The Eitzsimons General Hospital has a capacity of over 1800 
beds Although it is not confined to the care of tuberculous patients 
alone, as a rule approximately 900 tuberculous patients are under 
treatment In institutions of this size there is a tendency for the con- 
venience of administration to treat patients en masse, which is a 
grave mistake Small institutions may vary somewhat m their 
methods of curing tuberculosis, but they usually apply the same 
basic treatment One may use to a greater degree than another such 
measures as tuberculin, heliotherapy or lung collapse therapy, hut 
in the end the results are about the same, because, after all is said 
and done, the results depend upon the personality of the doctor m 
charge, and the close personal contact between the physician and the 
patient Early m the history of this hospital it was found necessary 
to do something to promote a more personal interest of the doctor m 
each patient and a more sympathetic attitude towards them, and at 
the same time maintain the advantages of a large hospital Large 
institutions can be run more economically, can employ orthopredic, 
surgical, gemto-urmary, neuro-psycluatne and eye, ear, nose and 
throat consultants, and develop diagnostic and special therapeutic 
departments on a larger and more elaborate scale than a small sana- 
torium can afford The following plan was finally worked out and 
developed, instead of considering the hospital as one large sana- 
torium, it was considered as a group or centre of small sanatoria 
or tuberculosis units Each unit was looked upon as a separate sana- 
torium m a centre or group of sanatoria, under one administrative 
head, but exercising enough independence for all practical purposes 
and m consistence with the best results m treatment. At the Eitz- 
simons General Hospital there are now five of these tuberculosis 
units In addition there is a surgical unit, an orthopedic and helio- 
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therapy unit, a neuro-psychiatric unit, and a general medical unit 
Each tuberculosis unit consists of one or two infirmary wards of 
100-bed capacity each and an ambulatory ward of 80-bed capacity 
In addition some units have a “good-behavior” ward of 28-bed 
capacity The infirmary ward is very complete, contains a diet 
kitchen, examining and treatment rooms, doctors’ and nurses’ offices, 
solarium, quiet room, and heliotherapy platform In such wards pro- 
visions are made for heliotherapy, artificial light therapy, pneumo- 
thorax treatment, eye, ear, nose and throat treatment, and intra- 
venous therapy In the diet kitchen food is transferred from food 
carts to steam tables and a certain amount of cooking is done, such 
as the preparation of eggs, toast and various simple articles of diet 
The ambulatory ward is almost as complete as the infirmary ward 
except that no diet kitchen is provided, the patients eating in the 
general mess The good-behavior ward is used for those convalescent 
patients who are particularly cooperative m their treatment and wish 
to be quiet It is in one sense a reward for good behavior In this ward 
each patient has a separate compartment containing a bed, chair, 
table, and chiffonier Carrying out the idea of individual, and m 
order to procure more continuity of treatment, an effort is made to 
keep patients under the same doctor during their entire stay in the 
hospital The advantage of this can readily be seen The doctor comes 
to know his patients intimately He is not only acquainted with their 
physical condition but learns their mental make-up, their peculi- 
arities, their problems m life, and as a result is better able to treat 
and influence them A closer relationship and more personal interest 
enters into each case (Figs 1 and 2 ) 

As an illustration we will trace a patient during his stay m the 
hospital He is admitted through the receiving ward, where he 
remains 10 days, during which time all examinations are completed 
If tuberculosis can be definitely diagnosed, he is then transferred 
to an infirmary ward, and when his condition permits he is again 
transferred to an ambulatory ward belonging to the same group 
During this time an operation may be required for which he goes 
to the surgical unit, returning to the same tuberculosis unit after 
recovery If he leaves the hospital on furlough or is discharged as 
“arrested” and later suffers a relapse, he goes to his former unit 
when he returns One ward officer is in charge and follows the 
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patients through their entire treatment This ward officer does his 
own pneumothorax work, intravenous therapy and simple eye, ear, 
nose and throat treatments He can call in consultants when he so 
desires The waid officer has one or more assistants 

As a rule medical officers are assigned to the hospital for a four- 
year tour of duty During the first year they serve as assistants and 
are under training Another great advantage is to he derived from 
this system Our medical officers are not picked men and they have 
usually had no previous training in tuberculosis work Some are only 
average m efficiency, and others are superior and become well quali- 
fied m phthisiotherapy If patients are passed on from one doctor 
to another, the chain is hound to be weak m spots and is only as 
strong as its weakest link One inefficient and indifferent ward officer 
may rum the patient By selectmg the officers in charge of units from 
among the best officers and keeping the patients under the same 
doctor the chain contains fewer links and is strong We all know that 
doctors frequently disagree and if the patient receives the opinion 
and advice of many different doctors he becomes confused and loses 
confidence in the treatment Furthermore, the work of the ward 
officer is simplified It decreases the turn-over of patients and means 
fewer first examinations for each After reexamining his patients 
over and over again he soon becomes familiar with the condition of 
their lungs and can detect slight changes m physical signs 

This system has been m use at the Fitzsimons General Hospital 
for over six years and has proven its value There is better coopera- 
tion and a more kindly feelmg between the patients and doctors It 
has succeeded because it is based on the sound principles of continuity 
and individualization m treatment. 

It has been our policy to apply only the generally recognized and 
accepted methods of treatment Many so-called cures are exploited 
from time to time, some of which gam medical recognition, but con- 
servatism and time soon prove their worthlessness If permitted to 
creep into our hospitals they weaken the patients’ faith m the basic 
treatment and much harm is done 

One of the great defects m our therapeutic armament is our fail- 
ure to recognize fully that there is a mental side to our patients We 
aim at a cure, but in so domg, we do not want to lay the foundation 
for neurasthenia In order to keep their minds occupied we have a 
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rather complete educational and recreational department conducted 
more for recreation than as a serious form of vocational training 
Bedside occupational work and various forms of amusements such 
as radios, moving pictures, etc , are provided 

The role of climate in combating tuberculosis is a much debated 
subject Everything else being equal, it cannot be denied that a dry 
climate with season changes and a maximum amount of sunshine like 
that of Colorado is favorable for the cure While the Army recog- 
nizes the importance of climatology and has always located its 
tuberculosis hospitals with this m view, the part which climate plays 
in the recovery from tuberculosis has never been exaggerated or 
emphasized too strongly, as it misleads patients and causes them to 
neglect the basic principles of treatment 

What is described as the basic treatment of pulmonary tubercu- 
losis is true for tuberculosis involving other parts It must be remem- 
bered that tuberculosis is a general disease with local manifestations 
and along with the local must go the general or basic treatment which 
is the same no matter where the disease strikes Best, fresh air and 
nutrition are just as beneficial m gemto-urmary, bone and joint and 
glandular as m pulmonary tuberculosis 
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rNEUMOTHOEAX TREATMENT IN PCXMONABY TUBEBOTXLOSI8 

Pneumothorax is considered a valuable adjunct in tbe treatment 
of pulmonary tuberculosis at Fitzsrmons General Hospital This 
hospital "was established October 17, 1918, and the records show that 
three patients were given an initial pneumothoiax during the year 
1920, in 1921 six received initial pneumothorax, and the number 
has gradually increased until during the year 1928, up to October 
first, forty-seven patients received initial pneumothorax Patients 
who were given pneumothorax for pulmonary tuberculosis m addi- 
tion received the usual hygienic, rest and sanitarium treatment. 
There are occasions when a patient having received pneumothorax 
over a number of months, and when all of his pulmonary lesions 
are considered at least quiescent, is allowed to live at his home, if 
it is in Denver, and be readmitted to the hospital for forty-eight 
hours at varying intervals for pneumothorax, the intervals depend- 
ing upon when, in the judgment of the attending physician, pneumo- 
thorax should be given 

It is considered that pneumothorax treatment is particularly 
indicated where cavities are present and where the tuberculous 
involvement is mainly unilateral As a rule all cases in the hospital 
having cavities as large as two centimetres m diameter, or having 
heavily involved areas without cavitation tending to spread, and 
who show no improvement over a preliminary period of rest and 
hygienic treatment for a period of two or three months, the lesions 
being predominantly unilateral, are advised to take artificial pneu- 
mothorax Many cases having large unilateral cavitation are fre- 
quently given pneumothorax as a palliative measure, and as a rule 
pneumothorax is also advised and attempted prior to any other 
surgical procedure, such as an extrapleural thoracoplasty or phrem- 

* From the Medical Service, Fitzsimons General Hospital, Denver, Colorado 
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coexeiesis It is believed advisable to try a less severe measure, such 
as pneumothorax, prior to subjecting the patient to such a major 
operation as thoracoplasty However, this policy is not without 
exceptions, as pneumothorax is considered inadvisable m elderly 
patients who have a considerable amount of disseminated pulmonary 
fibrosis more or less uniformly scattered throughout their lungs 
and who may have large cavitation In such cases pneumothorax is 
almost certain to collapse the less diseased and major functioning 
portion of the lungs, with little or no effect on the cavities, and 
extrapleural apicolysis to collapse the cavity, m preference to a 
pneumothorax, may be advisable 
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Sebcmatio drawing of the Fischer cannula showing tho introduction of tho cannula for Initial 
pneumothorax introduced down to but not penetrating, the panotal pleura 

It is well to bear in mind, however, that m a young adult the 
presence of apparently extensive pleurisy, which appears by X-ray 
to prohibit any unsuccessful attempt at pneumothorax, may be mis- 
leading, and the question as to whether pneumothorax can or cannot 
be successfully administered can only be determined by attempting 
pneumothorax. It has frequently been our observation at this hos- 
pital that even where the X-ray apparently sbovs rather extensive 
pleunsy, pneumothorax has been successfully given after a few 
attempts 

The indications for a pneumothorax are, as mentioned above, 
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Retouched X rn> negntno showing selective collapse of tho upper portion Retouched X-ray negative showing selective unilateral pneumothorax in 

of the lung with refopnnsion of tho lower part. tho case 1000 with definite improvement in the contralateral lung 
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where the tuberculous lesion is mainly unilateral, with the presence 
of cavitation or a rather heavily involved area which is tending to 
spread and has shown no improvement after two or three months’ 
sanitarium observation However, it is a well recognized fact among 
phthisologists that tuberculosis is mainly a bilateral disease and that 
while the major lesions may be confined to one lung there can usually 
be demonstrated some slight, nodose, tuberculous involvement m 
the contralateral lung 

Even where theie is considerable involvement of the contralateral 
lung, with cavitation, this is not in itself a contraindication to pneu- 
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Schematic drawing of the Fischer needle showing the introduction of the needle used m initial 
pneumothorax introduced through the cannula and penetrating the parietal pleura and p u s h i n g 
tho lung with its visceral pleura in front of it. 

mothorax Worth-while results have been obtained where the most 
diseased lung has been collapsed or partially collapsed, and where 
there has been considerable mvolvement of the contralateral lung, 
even with cavitation After partial collapse of the most diseased 
lung, it is not an infrequent occurrence that the patient will begin 
to improve, and X-ray Btudies of his lungs will show increased 
fibrosis with some clearing of diseased areas, not only in the 
collapsed lung, as far as can he ascertained, hut also m the contra- 
lateral functioning lung This is shown in the accompanying 
photographs (Figs 5 to 8 ) 
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Pneumothorax, when given, should at all times be cautiously 
begun In the presence of a thin-walled cavity which apparently lies 
contiguous to the visceral pleura, extreme care is indicated as a large 
initial dose of air may rupture the cavity and cause pyopneumo- 
thorax However, in a lung which is being collapsed by pneumothorax, 
having cavities which are rather thick-walled and being held open 
by adhesions, rather massive and frequent administrations of air will 
stretch these adhesions while they are plastic before they have 
become markedly fibrous through a prolonged and slow pneumothorax 
treatment 

Pneumothorax m cases of haemorrhage, where there is no question 
as to where the haemorrhage is originating in the lung, and the bleed- 
ing area can be compiessed, is a most rational and successful treat- 
ment for this condition In such cases the initial dose of pneumo- 
thorax should he comparatively large, possibly up to 1,000 cubic 
centimetres of air We have given pneumothorax successfully to 
approximately thirty patients to stop pulmonary hremorrhage since 
1921 These weie cases in which it could be definitely determined 
by X-ray from where the hemorrhage was unquestionably 
originating 

The results of pneumothorax, where successful and the diseased 
portion of the lung collapsed, are such that patients are greatly 
encouraged, their appetite increases, color improves and cough 
lessens, and the tuberculous toxaemia is not so evident The sputum, 
which may have been rather piofuse and was positive for tubercle 
bacilli, is lessened considerably and may become negative for tubercle 
bacilli It frequently is observed that lessening of the tuberculous 
area in a lung by compression is of clinical benefit to tuberculous 
involvement m other portions of the body, such as tuberculosis of 
the larynx or intestines 

Bilateral pneumothorax has been successfully used at this hos- 
pital The method of procedure is to induce pneumothorax on the 
most involved side, and if the procedure is to he successful a fairly 
complete collapse of the lung is obtained The lung is then allowed 
to slowly reexpand If necessary, small amounts of air can be with- 
drawn at sittings to aid m reexpansion of the lung It is found that 
the least diseased portion of the lung will reexpand first, leaving the 
most involved portion of the lung collapsed By this means it is pos- 



PNEUMOTHORAX: TREATMENT 


17 


sible to then continue the collapse of the most heavily involved aTea, 
particularly if it is at the apes, while the lower portion of the lung, 
or the uninvolved portion which has been allowed to reespand, can 
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O Shows Fischer cannula used in initial pneumothorax 

D Shows Fischer initial pneumothorax needle inserted through the cannula with the stylet 
in place 

E Shorts Fischer initial pneumothorax needle in two positions and the stylet. 

now carry on its physiological function This piocedure is then 
followed on the contralateral lung As a final result there will be 
compressed the involved areas usually containing cavities of each 
lung, which are partially or wholly collapsed by pneumothorax, the 
lerunimng portion of both lungs, which is not so heavily diseased, 
functioning This procedure of collapsing the entire lung and then , 
slowly permitting the lesser diseased portion to reexpand by >' - 
VOL. IV, Ser 30—2 
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turning the injections of air, or withdrawing air after collapse, is 
followed when it is desired to obtain selective pneumothorax The 
accompanying photographs show a case where bilateral pneumothorax 
was obtamed (Figs 5 and 6 ) 

In a recent study of the number of patients who were given pneu- 
mothorax treatment it was found that since 1921 there were approxi- 
mately 472 patients m whom pneumothoi ax has been successfully 
attempted up to June 1, 1929 In this study it has been found that 
more satisfactory results are obtained where satisfactory collapse is 
secured and this collapse is maintained for eighteen months or 
longer It is found that m patients with so-called unilateral tuber- 
culosis, who received pneumothorax treatment for six months or 
less, only 24 per cent were improved and 76 per cent were unim- 
proved In cases who received pneumothorax treatment for from six 
months to one year, 48 per cent were improved and 52 per cent 
were unimproved. Of those who received pneumothorax treatment 
for from one to two years, 61 per cent were improved and 39 per 
cent were unimproved. In those who received pneumothorax for from 
two to three years, 64 per cent were improved and 36 per cent 
were unimproved 

A satisfactory collapse is an important element to be considered 
Of those who received pneumothorax treatment for six months or 
less, but who had a satisfactory collapse, 27 per cent were improved 
and 73 per cent were unimproved Of those who received an unsatis- 
factory collapse, 21 per cent plus were improved and 78 per cent 
plus were unimproved Of those who received pneumothorax for from 
six months to a year, having obtamed a satisfactory collapse, 57 per 
cent, were improved and 43 per cent were unimproved In those 
m whom an unsatisfactoxy collapse was obtamed, 33 per cent were 
improved and 67 per cent were unimproved In those who received 
pneumothorax treatment for from one to two years and obtained a 
satisfactory collapse, 67 per cent were improved and 33 per cent 
unimproved, while m those with an unsatisfactory collapse, 44 per 
cent were improved and 56 per cent unimproved In those who 
received pneumothorax treatment for from two to three years, a 
satisfactory collapse having been obtamed, 63 per cent were 
improved and 37 per cent unimproved It is to be noted that even 
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in. those who received an unsatisfactory collapse during this length 
of tune, 67 per cent were improved and 33 per cent unimproved 
Spiead to the contralateral lung is apt to occur in a small per- 
centage of cases, 7 to 22 per cent , regardless of whether there is a 
satisfactory collapse or not The decrease m cough and sputum 
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Shows Fischer refill pneumothorax needle in two positions and the stylet 

became more noticeable as the pneumothorax was prolonged, and 
where it was continued from one to two years with a satisfactory 
collapse decrease m cough and sputum became noticeably lessened 
m 64 per cent This also was evident in 44 per cent of the cases m 
which pneumothorax treatment was prolonged one to two years, even 
with an unsatisfactory collapse . 

Even m frank cases of bilateral pulmonary tuberculosis, as noted 
before, pneumothorax treatment is not contraindicated Thirty-one 
per cent of such cases who received pneumothorax treatment for six 
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months or less were improved and 69 per cent were unimproved, 
and there was improvement in the contralateral lung in 16 per cent, 
as shown by X-ray In those with bilateral pulmonary tuberculosis 
who received pneumothorax treatment six months to one year, 40 
per cent were improved and 60 per cent unimproved, and there was 
improvement in the contralateral lung m 13 per cent , as shown by 
X-ray In those with bilateral pulmonary tuberculosis who received 
pneumothorax treatment one to two years, 59 per cent were 
improved and 41 per cent ummpioved, and there was improvement 
in the contralateral lung in 34 per cent , as shown by X-ray In those 
with bilateral pulmonary tuberculosis who received pneumothorax 
treatment for fiom two to three years, 57 per cent were improved 
and 43 per cent were unimproved, and there was improvement m 
the contralateral lung in 57 per cent , as shown by X-ray 

As to when the lung should be permitted to reexpand must be 
decided by the clinician from symptoms, the condition of the lung 
previous to the beginning of artificial pneumothorax, and the general 
condition of the patient As a rule, with smaller cavities not over 4 
centimetres in diameter, and where not over 25 per cent of the lung 
has been involved, a satisfactory collapse having been maintained 
over a period of two to three years, the patient being symptom-free, 
well nourished, with an absence of tubercle bacilli in his sputum, the 
lung can be gradually allowed to reexpand by discontinuing the giv- 
ing of air, or gradually lengthening the time between pneumothorax 
administrations It has been found here that m studying cases in 
which the lung had been allowed to reexpand under these conditions 
noted above, in approximately 89 per cent the lesions were arrested 
and there was no reactivation of former active lesions 

Complications which may arise during the administration of 
artificial pneumothorax are not to be disregarded Forty-six per cent 
of our patients receiving pneumothorax developed hydrothorax to a 
sufficient extent for the ward physician to make a clinical diagnosis 
of this condition, and 10 per cent, of those who developed hydro- 
thorax subsequently developed pyopneumothorax Spontaneous pneu- 
mothorax may be a complication secondary to the artificial 
pneumothorax. Eight per cent of our pneumothorax treatment 
patients developed a spontaneous pneumothorax, and of those who 
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had this complication, pyopneumothorax developed m 65 per cent, 
and a permanent bronchial fistula remained m about 35 per cent 
Of those who developed spontaneous complicating artificial pneumo- 
thorax, 35 per cent developed only a serous fluid and no other serious 
complications hTme per cent with a spontaneous pneumothorax 
complicating artificial pneumothorax died suddenly because of a 
probable air embolism Air embolism is a senous complication It 
may come suddenly where there are many adhesions, where the lung 
is punctured, or where adhesions are tom which contain the capil- 
laries of pulmonary veins This complication can be lessened by care- 
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ful technique and the using- of blunt pneumothorax needles Air 
embolism may also occur in refills, probably because of a tearing 
of an adhesion, as noted above, or puncture of the lung by the pneu- 
mothorax needle It has been noted to occur even prior to the intro- 
duction of any air when an artificial pneumothorax has been present, 
and then is probably due to a communication established between 
the air present m the pleural cavity and pulmonary veins 

The following table shows a summary of the study of 418 cases 
who received pneumothorax treatment m this hospital over a period 
of 8 ix months to four years, and represents the administration of 
approximately 12,000 refills 

TECHNIQUE OP PNEUMOTHORAX 

The pneumothorax needle now used here was introduced to 
Fitzsimons Hospital during the past year by Colonel Bruns, Chief 
of the Medical Service, originating, as far as can be ascertained, with 
Doctor Fischer, Medical Director of the Baumgartnerheitspital, 
Vienna These needles (Figs 3 and 4) may be > bed ^follows 
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A sliort cannula, three and one-half centimetres long, with a flat 
top, as shown in drawing, Fig 3, C This cannula is hollow and sharp 
with a diameter sufficient to admit the needle, as shown m E, which 
is the second needle used in initial pneumothoiax The needle 
(E) consists of a hollow, blunt needle with a suitable metal end 
to which connection can be made by rubber tubing running to the 
pneumothorax apparatus, either directly by rubber tubing or through 
a Luer connection This needle fits snugly into the cannula, has a 
blunt end, with a lateral opening along the side so that air can bo 
introduced through this needle into the pleural space The refill 
needle is shown m Fig 4, F It is similar to the needle used on initial 
pneumothorax, but has a sharp point so that it can be directly intro- 
duced through the chest into the pleural space of an existing artificial 
pneumothorax, and without the use of the original cannula The 
assembled initial needle with cannula is shown m Fig 3, D 

The technique of initial pneumothorax is as follows A careful 
clinical study having previously been made, including X-ray, the 
patient is prepared for operation following the usual surgical, anti- 
septic procedures The operator wears gloves and a sterile gown 
The site is amesthetized by % per cent novocame solution down to 
and including the parietal pleura The cannula, as shown m Fig 3, C, 
is then introduced down to but not through the parietal pleura, as 
shown in schematic drawing, Fig 1 It requires a certain amount of 
discernment and good judgment on the part of the operator to gauge 
the distance so that this cannula will be introduced only far enough 
not to puncture the parietal pleura When this is done, the needle, E, 
having been connected with the pneumothorax machine, is introduced 
into the cannula and is forced down through the parietal pleura A 
distmct snap can be felt as this needle goes through the pleura It is 
to be noted that this needle has a blunt end with the opening later- 
ally so that the lung does not tend to be punctured but is pushed 
away and the air is admitted from the side of the needle (see sche- 
matic drawing, Fig 2), thus also preventing occlusion The opera- 
tor can easily ascertain when ho is m the lung by a pleural reading 
obtamed on the manometer A typical pleural reading shows on the 
minus side and will swing from approximately minus 2 to minus 
5 or 6 However, this may vary, depending on the deepness of respi- 
ration A pleural reading in initial pneumothorax previous to the 
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introduction of air, in the absence of a spontaneous pneumothorax, 
never swings equally from the plus to the minus side, and is never 
plus A pneumothorax readmg which swings equally to the plus side 
and the minus side is an almost certain indication that the lung has 
been punctured and you have a lung reading, or cavity connecting 
with the bronchus A plus reading may be found m spontaneous 
pneumothorax and is frequently induced intentionally when it is de- 
sired to separate pleuritic adhesions 

In initial pneumothorax 300 to 500 cubic centimetres of air are 
introduced, a check on the manometer reading being taken at the end 
of every 100 cubic centimeties and charted At the completion of 
pneumothorax the patient is examined by fluoroscope or an X-ray 
taken and the outline of the lung is drawn on a chart showing whether 
pneumothorax has been successfully induced, as far as is able to be 
determined by X-ray or fluoroscopic examination In refills, fluoro- 
scopic examination is made prior to and immediately after the giving 
of the air and a drawing made on appropriate chest chart showing 
the position of the lung, both prior to the giving of pneumothorax 
and after Needle Fig 4, F, for refills, is used after the operator has 
determined by fluoroscopic examination just where the pneumothorax 
is and how much space there is between the pleural layers If there 
is suitable space, this needle, after anaesthetizing the skin by novo- 
came, as previously described, is introduced directly into the pneu- 
mothorax cavity and air administered The needle, of course, is 
connected with the pneumothorax apparatus prior to admission Air 
is introduced in refills in quantities of 100 cubic centimetres and 
then the pleural readmg is taken on the manometer, which is part 
of the pneumothorax apparatus Readings are taken after the intro- 
duction of every 100 cubic centimetres of air and are charted Unless 
it is desired to separate adhesions, the a dmi nistration of air into 
the pleural cavity is stopped when the manometer registers zero on 
inspiration A pneumothorax may be given until the manometer 
registers on the plus side during inspiration, if it is desired to try 
to separate adhesions It has been found, where adhesions are present, 
that larger refills at the beginning will be more apt to stretch the 
adhesions than if a pneumothorax is slowly prolonged over a longer 
period, because at the beginning the adhesions seem to be less fibrous 
and more easily stretched if larger amounts of air are given 


HELIOTHERAPY IN THE TREATMENT OF EXTRA- 
PULMONARY TUBERCULOSIS * 


By CLARKE BLANCE, M D 

Major, Medical Corps, U S Army, Fitzsimons General Hospital, 
Denver, Colorado 


Heliotherapy as used by us is confined almost entirely to tbe 
treatment of extra-pulmonary tuberculosis and we think it very 
important that it should be considered as simply another factor in 
the treatment of these conditions rather than as a method of treat- 
ment For it is just as important that patients taking heliotherapy 
get the other well-recognized routine hygienic treatment as used m 
first-class sanatoria 

In the treatment of all the conditions listed below it is to be 
understood that the patient is kept strictly in bed during the acute 
phases of his trouble and we believe that many of the benefits from 
heliotherapy will be lost, even in mild cases, if this precaution is 
not taken 


IHDIOATIONS FOR HELIOTHERAPY 

I think we may say briefly that heliotherapy is beneficial m 
almost all chronic debilitating diseases but it is in extra-pulmonary 
tuberculous lesions that it reaches its greatest usefulness 

COXTRAIKHICATIOKS FOR HELIOTHERAPY 

Acute disease of any kind or acute exacerbations of chronic 
disease, cardiac insufficiency, acute nephritis or bilateral renal tuber- 
culosis so severe that uremia threatens Ascites or oedema from any 
cause, pulmonary tuberculosis before the stage is reached where a 
certain amount of exercise is beneficial and all cases that are des- 
perately ill from any cause 

Heliotherapy is efficacious for the following conditions, m the 
order named 

1 Serous tuberculosis (except synovitis of the knee) 

2 Tuberculous enteritis 

* Published 'with permission of the Surgeon General, U S Army 
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3 Glandular tuberculosis 

4 Bone and joint tuberculosis -without sinus formation 

5 Gemto-urmary tuberculosis, except the kidneys and excepting 
also the bladdei if that is being constantly reinfected from a 
diseased kidney 

6 Tubeiculosis laryngitis, if it is not complicated by severe 
pulmonaiy tuberculosis 

V Bone and joint tuberculosis with persistent draining sinuses 

8 Synovitis of the knee without bone involvement (for some 
leason, contrary to what one might expect, this is very re- 
sistant to tieatment) 

9 Tuberculous anal fistula (these usually become quiescent 
clinically very leadily, but they are not truly quiescent as 
they dram a little at irregular intervals aud the tubercle 
bacillus is often found in this drainage 


TREATMENT OUTLINED 

Patients with tubeicidosis of the spme are treated as bed cases as 
long as there is any pain or tenderness and until the X-ray shows 
considerable healing They are immobilized by the use of a plaster 
trough, (Figs 1 and 2), and while they are very active they are 
only rolled out of this once m twenty-four hours for a back-rub 
and bath As the disease becomes quiescent they are i oiled out for 
sunning the back and from that time on they gradually dispense 
with the trough and are allowed to assume the ventral position 
at will 

After the Bymptoms have disappeared for several months and 
the X-ray report concurs with the symptoms, the patient is very 
gradually allowed to get up and about with the use of the cellu- 
loid jacket 

This is made over a plaster cast of the patient’s trunk and is 
glove-fitting It usually takes about a year for the average adult case 
to become quiescent under this tieatment but he is advised to stay m 
hospital another year or two and at the end of that time to gradually 
dispense with the use of his jacket Instructions are given him for 
exercises intended to strengthen the back muscles and if these are 
earned out conscientiously he will usually have no trouble in dis- 
pensing with the jacket 
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The sun is administered by the method of Rollier and the max- 
imum exposure is usually two hours m the summer and three in 
the winter, one-half of this exposure being on the front and the other 
half on the back 


TtTBEEOUXOSIS OF THE HIP 

Patients with this condition are treated as absolute bed patients 
until all symptoms subside and until the X-ray shows considerable 
healmg If the pam on slight movement is great during the active 
stage a posterior splmt may be used for a week or two, but the great 
majority of cases will be made comfortable with only an extension 
of from five to ten pounds This weight is applied continuously 
through an anklet and knee band (Fig 1) If the man is heavily 
muscled and the condition very active, more weight must be ap- 
plied, and if this is the case, a Bucks extension apparatus had better 
be used as the anklet causes considerable discomfort if more than 
ten pounds is applied through it 

If there is deformity, the Ime of pull is applied along the line of 
deformity, the direction of the pull being gradually changed m such 
a way that it will have a tendency to bring the limb into its normal 
position It is surprising to see how quickly most of these deformities 
that have not ankylosed can be corrected under the influence of the 
sun and this small constant pull 

If there is a tendency for the head of the femur to slip upward 
and outward, then the limb must be held m wide abduction m addi- 
tion to the traction 

In some cases where fibrous ankylosis has occurred oi where con- 
tractors are of long standing, it may be necessary to give an ames- 
thetic and correct the deformity by force, doing tenotomies as 
necessary After operation these cases are put up in a double plaster 
spica with the deformed limb m an overcorrected position In a few 
weeks they will be ready for the treatment indicated above 

Foot drop must be guarded against as long as the patient is 
unable to exercise the muscles involved m this condition himself 
IVe have a special anklet combining the pulley foot drop features that 
we use when called for (sec Fig 1) In addition massage and 
active movements are used on the muscles when the hip will allow 
it without protest 
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This illustration pictures the process of making the celluloid jackets used in the 
treatment of our spine cases. The cast at the extreme right is os it was removed from 
The next to the left of this shows the cast covered with stockinette and with a coat c 


bound and with the eyelets placed and the ventilation holes punched is shown at th 
lower nght. 

Tho apparatus hanging at the extreme left on the white background is an anklet 
cuff used for applying extension in hip cases. At the nght of this is the combination i 


cast of the part and suitable for unmobilixation of the knee in children On tho fl( 
left is a cast of the neck and shoulders over which we make celluloid neck collars for 
case* of cervical tuberculosis 
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Ear}’ in the way of immobilization I gradually pull up these straps 
until the hand is m a position to grasp the thyroid cartilage between 
the thumb and forefinger As healing takes place the strap ib grad- 
ually lengthened but the joint must be flexed to its fullest extent 
several times daily during this period until finally the strap is dis- 
carded Most of these cases heal with considerable motion 

wnisx JOINT 

These are treated on the cock-up splint during the acute symp- 
toms and the patient is treated in bed while the symptoms are at all 
bothersome These joints usually do not ankylose but there is consider- 
able loss of motion when healed 

KNEE JOINT 

The same principle is used in treating the knee as described above 
for the hip joint except so much weight is not required and the exten- 
sion is applied through an anklet alone They are treated as bed cases 
while the knee is painful and until the X-iay shows the healing 
process well advanced. They are then allowed up on crutches and 
weight-bearmg is gradually allowed 

AA K -XiE 

I immobilize the ankle by the use of a posterior plaster trough 
extending up over the heel and the bottom of the foot fastened on by 
webbing straps This can be removed for sunning after the very acute 
symptoms subside They are allowed up, gradually take on weight- 
bearing under the same indications and m the same manner as de- 
scribed above for the other weight-beanng jomts 

, TUBERCULOUS PERITONITIS AND ENTEBITIS 

These diseases are treated by general heliotherapy and patients 
are kept strictly m bed until quiescent In the beg innin g of the treat- 
ment, if the case is at all active, the abdomen is covered during the 
exposures until the acute symptoms have subsided This will usually 
be by the time the patient has a good coat of tan elsewhere. "When 
the exposure of the abdomen is begun, one mmute on the first day is 
sufficient and the exposure is increased one mmute daily, until the 
abdomen is getting the same exposure as the rest of the body If the 



TREATMENT OF EXTRA-PULMONARY TUBERCULOSIS 


29 


precaution of covering the abdomen is not carried out m this type of 
case the condition will he made woise instead of better, and m those 
ententis cases tending to bleed a severe and dangerous haemorrhage 
may result 

Iu enteritis cases with severe symptoms a pneumo-peritoneum is 
given and maintained until the condition becomes quiescent This con- 
trols the distressing symptoms m most cases and I believe hastens the 
cure I use, m addition, tuberculin treatment m all cases after the 
symptoms become quiescent, if there is no active pulmonary lesion 
It should not be used, however, m enteritis cases as long as there is a 
tendency to hsnnorrhage 

GENITO-UErNARY TUBERCULOSIS 

We are handicapped m the treatment of this disease because we 
are unable to make a diagnosis until the focus has ruptured through 
into the kidney pelvis and become an open case For this reason, it is 
imperative that tuberculosis of the kidney should be suspected at all 
times and cystoscopies with pyelograms and guinea-pig inoculations 
of the ureteral urine made 

That the kidneys are able to cope with tuberculosis before it 
becomes an open case is indicated by the autopsy findings at this 
hospital, for we often see healed lesionB m the kidney substance but 
very seldom do we see healed lesions m the kidney where its pelvis 
has become involved 

Tuberculosis of the kidney, as well as tuberculosis elsewhere m 
the gemto-unnary tract, has a tendency to spread throughout that en- 
tire apparatus and it is often-times impossible to tell whether there 
may not be a small focus m the prostate or the vesicles or even in the 
other kidney, but notwithstanding this fact, all cases that have come 
under my observation who have had a nephrectomy have done so 
much better than those who have not been operated that I advise it m 
all cases in addition to heliotherapy treatment Even if the tuber- 
culosis is bilateral and one kidney is much worse than the other, I 
advise operation on the worst kidney, if the better kidney is able to 
cany on kidney function for the body This advice is contingent, 
however, upon the fact that except for the kidney condition the case 
cannot be considered terminal 

Moderate involvement of the prostate or bladder does not consti- 
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tute a contraindication to operation, as these cases will often lieal np 
tins condition if the kidney condition is removed 

These eases should have heliotherapy and sanatorium treatment 
for a year after operation and if the case is not too pressing, I give 
them three months heliotherapy before operation to improve their gen- 
eral condition Tuberculosis of the bladder, prostate and epididymis 
are all treated by rest m bed during the acute stages and by general 
heliotherapy I also use tuberculin if not otherwise contraindicated 
after the caso begins to become quiescent No operations are done on 
these 01 gans as there is great danger from tuberculous meningitis 
and the condition for which the operation is done is seldom 
helped by it 


ANAL FISTULAS 

While anal fistulas become clinically quiescent rather quickly 
under heliotherapy, they do not completely heal so readily, and do, m 
fact, remain active as they dischaige at times a few drops of pus 
heavily loaded with tubercle bacilli, even though they may heal over 
on tho outside m the interval I treat these cases by general helio- 
therapy, bi-weekly injections of bismuth paste and tuberculin, when 
not contraindicated by a pulmonary condition If they do not heal 
imder this treatment in a few months, I advise operation We dissect 
out the sinus tract with the cautery knife or destroy it with the actual 
cautery, then keep it packed and give heliotherapy until it heals 

COLD ABSCESSES 

We endeavor m these cases to keep the abscess from pointing and 
rupturing by immobilization of the involved area, rest m bed, and by 
not applj mg heat or poultices of any kind If, in spite of our precau- 
tions, the abscess points, we aspirate it as often as it fills And m this 
way, m the great majority of cases, we can keep it from rupturing and 
the symptoms from it will disappear I aspirate by making the open- 
ing through the skin at a different level from that m tho fascia and 
from such an angle that when the patient assumes his normal position 
m bed the puncture through the skin will be on a higher level than 
that m the abscess wall This is to prevent seepage through the needle 
tract which usually leads to suppuration We also go through at least 
two inches of healthy tissue before entering the abscess cavity 
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TEEATHEXT OF DRAIXING SIEUSES 

Wlnle we try m all ways to keep a closed tuberculous abscess from 
draining, when it does dram and becomes secondarily infected it 
must be opened widely m a dependent portion Heliotherapy is con- 
tinued and the emus tract is syringed daily, or several times daily, 
with Dakin’s solution or some other antiseptic If the discharge has a 
tendency to become thick and block the tract I syringe the sinuses with 
five per cent sodium chloride carrying one-half per cent sodium 
citrate This causes a flow of lymph into the sinus which, being kept 
fluid by the sodium citrate, flushes it out 

When the sinus tract holds no more than ten 01 fifteen cubic cen- 
timetres, and sometimes if larger, if the discharge has practically 
stopped, I begin injecting them with sterile Beck’s paste and they 
will often heal under this treatment As these large sinus tracts will 
cause death by amyloidosis if allowed to dram too long, even though 
there may be no symptoms of suppuiation except a very sbght drain- 
age, every effort should be made to close them as soon as possible and 
inasmuch as the amount of drainage gives no indication of the extent 
of the sinus, it is necessary to inject them with some opaque fluid 
and to take pictures m order that the location for incision at a de- 
pendent portion can be truly determined I use an iodized oil made 
at this laboratory by the method published by Blance and Livesay in 
The American Review of Tuberculosis, vol 8, No 5, May 1928 
This oil may be injected in any location without causing toxic symp- 
toms I have used as high as five hundred cubic centimetres at oue 
time without symptoms and there seem to be no symptoms if the 
sinus leads into the intestines or stomach, providing they are promptly 
emptied Care must be taken, however, m injecting a sinus coming 
from the dorsal spme that the patient is not strangled by a large 
volume of the fluid and pus emptying through a bronchial fistula into 
the lungs This condition, where one end of a perispmal abscess 
empties into the bronchial tree and the other end empties by a smus 
through the skin, is not at all uncommon and even this may be 
injected with an ounce or two of this solution without danger or 
symptoms other than coughmg 

In order to get a true picture of the smus tract by the use of 
an opaque fluid a certain technique must he followed The fluid 



32 


mTEENATIOH'AIi CLINICS 


must be injected under pressure and must be held under pres- 
sure while the picture is being taken Moreover, considerable 
time must be used m making the injection because certain parts of 
the tract are often very small and tortuous and sometimes large 
reservoirs aie connected by very small communications and time must 
be allowed for the solution to filter through these small openings To 
fulfill these conditions, the syringe nozzle must fit tightly over the 
external opening of the smus If there is more than one opening they 
may be closed by holding a little ball of tightly-wadded cotton over 
them and the opening that is being injected may be closed m the same 
way if it is necessary to refill the syringe I inject steadily until pnm 
is complained of, then I hold the plungei steadily at that pressure 
for a minute 01 two, until the patient usually says it has censed to 
hurt I then inject more until the patient again is uncomfortable, 
and keep on in this way until there is no relief of discomfort while 
the pressuie on the plunger remains the same I hold this pressure for 
a minute or two to be sure that the sinus is completely full and then 
take the picture 

Any syringe will do foi this injection if it will stand an internal 
pressure of two or three pounds and if it has a nozzle that will fit 
the opening I ordinarily use a common Luer type glass syrmgo for 
this purpose 

[The continuation of this symposium on tubeiculosis from the 
Fitzsimons General Hospital will be found under the Department 
of Surgery, where, starting on page 223 of the present volume, Cap- 
tain Harold B Raycroft’s paper on “Phrenic ISTerve Operations and 
Chest Surgery m its Treatment of Pulmonary Tuberculosis” com- 
pletes its series of five papers — EDITOR ] 
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THE HOME TREATMENT OF DIABETES 

By SEALE HARRIS, MD 
Birmingham, Alabama 


It is estimated that one person in every hundred of popula- 
tion m the United States has diabetes, and probably 95 per cent 
of diabetics are treated at home by general practitioners Therefore 
their diets must he prepared by mothers and housekeepers, many of 
"whom cannot, or mil not, learn how to weigh and measure food in 
grams and calories Knowing the need for simplified methods of 
treating diabetes, it has been a pleasant task to endeavor to construct 
a series of diets, expressed in household terms, which approximate 
the nutritional needs and the carbohydrate limitations of the average 
case of diabetes, and it mil be most gratifying if these efforts piove 
helpful to the general practitioner and his diabetic patients 

Since 1924 we have found from experience that it is practicable 
m beginning the treatment of the uncomplicated cases of diabetes m 
adults to use one diet mth which to test the patient’s carbohydrate 
tolerance This diet may be added to, or subtracted from, until daily 
menus have been worked out which will provide sufficient food for 
the diabetic to eat to satiety, maintain his normal weight, and carry 
on with ease and efficiency the duties of his vocation 

Of course it is best to treat diabetes scientifically, but since that 
is not always possible, we have followed the rule which was learned 
during ten years of general practice , ie, that where the physician 
cannot do what is best for his patient, then do the next best thing, 
and above all things, apply common sense in the management of 
disease If the diabetic has to be treated at home, even if he is 
intelligent enough to learn food values, m beginning his treatment 
it is usually best not to confuse him by discussing grams and calories 
but to prescribe a diet selected largely from food that is prepared 
for the rest of the family 

It is important m the very beginning of treatan < ' "s 

upon the patient that it is not difficult to prepare 
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diabetic, nor is it a hardship to live on such a diet, because he can 
have plenty to eat of a variety of foods, and if he will adhere to his 
diet diabetes will not shorten his life or interfere with his 'usefulness 
or happiness The fact is that the careful diabetic will live longer 
than other members of his family who have not been taught to live 
on a low carbohydrate, well-balanced diet. 

Some of the most brilliant results that we have seen in the treat- 


ment of diabetes have been among very poor patients who could 
scarcely read, or wnte, but who possessed what many educated people 
lack, t e , common sense, and the will to do right They rvere placed 
on diets, containing given quantities of simple foods expressed m 
household terms, which they carried out in their homes They were 
not confused with trying to work with the metric system, and they 
were not given the fancy, patented diabetic foods that are expensive 
and often misleading in their carbohydrate content They were taught 
simple and practical methods of how to live at home and have 


diabetes 


CO-OPERATION OF PATIENT NECESSARY 


If the diabetic is among the 30 or 40 per cent who will have to 
ubc insulin, he should be taught that it is even more necessary for 
him to adhere to his diet than if he had a mild case of diabetes 


Above all things the diabetic should be made to realize the serious- 
ness of his disease, and be impressed with the fact that if he is not 
willing to follow the diet prescribed by his physician, and remain 
under his care, even after he has learned the arithmetic and chemistry 
of diabetes, he surely will suffer the consequences of his dietetic 
sms The paths of the careless, self-satisfied and self-indulgent 
diabetics, who sometimes think they know more than their physicians, 
like the paths of glory, ‘fiead but to the grave ” In order to secure 
the full co-operation of the diabetic while keeping him under ob- 
servation until his optimal diet can be worked out, it is necessary 
to explain to him that the only method of finding out the amount of 
food he can take and keep his urine sugar free is by trying out a test 
diet, increasing or decreasing the food, and using insulin if necessary, 
until the diet suited to his particular nutritional needs has been 


determined. 


TRIAL DIET 


If the adult diabetic has no diaeetic acid in his urine, if he can 
take solid food, and if there are no complications he is given the 
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following trial diet, which may be increased or deci eased until a 
diet is worked out on which he may live comfortably and keep his 
urine sugar free 

Breakfast 

1 raw fruit, Y small grapefruit, Y small orange, or medium sized peach, or 

Yi small cantaloupe 
8 tablespoonfuls cream 

2 eggs, cooked any way except fried, 1 pat butter on eggs while hot 

3 slices bacon (crisp) 

1 Diabetic bran biscuit * 

1 pat butter 

Dinner 

1 cup broth, bouillon, clear or strained vegetable soup 
I Uneeda biscuit (cracker) 

Medium serving of lean meat, %x3x4 in (trim off fat) , steak or roast beef, 
or ham, or roast pork, or fish, or Y small, or *4 large chicken, or 1 quail, 
or Ys. rabbit, or Y squirrel 

Three rounded tablespoonfuls cooked vegetables, turnip greens, or collard 
greens, or string beans, or asparagus, or okra, or cauliflower, or cabbage, 
or spinach, or 2 tablespoonfuls squash, or beets, or carrots, or onions, or 
turnip roots 

1 pat butter on vegetables while hot 
1 Diabetic bran biscuit* 

1 pat butter 

Dessert Y baked applo, or 1 peach (sliced), or 2 tablespoonfuls strawberries, 
or blackberries, with 4 tablespoonfuls cream 
(Cream may be whipped) 

No sugar No canned fruits or dried fruitB 

Supper 

1 cup soup, strained, as for dinner 

1 Uneeda biscuit (cracker) 

American or Swiss cheese ( %x2x3 in) or 4 tablespoonfuls home made cottage 
cheese, or meat as for dinner 

4 tablespoonfuls raw vegetables, celery, lettuce, cold slaw, or 1 large, or 2 

small tomatoes, or 1 tablespoonful Waldorf salad 
Diabetic mayonnaise ** 

2 pats butter 

1 Diabetic bran biscuit * 

Egg and cream custard *** 

Dessert Y small orange, or Y small grapefruit, or 1 small or Y large peach, 
or Yi small cantaloupe, or small piece (about the size of a small orange) 
of heart of watermelon 

* Recipe for Bran Biscuits 

Use regular feed bran Put 0 or 8 cupfuls in sack and let water run through 
it, or Btir bran until water is clear This usually requires an hour or more Let 
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this dry, keeping it on hand for biscuits Pillsbury bran may be used 171110111 
washing 

Mix 2 cupfuls washed bran, or Pillsbury bran, with 1 tablespoonful mineral 
oil Put 1 tablespoonful of agar agar m 1 cup of water, heat to boiling point 
Mix bran and dry ingredients with agar m water Make biscuits about 1 inch 
thick Grease muffin tins with mineral oil Cook in moderately hot oven about 
40 minutes 


** .Recipe for DialcUo Mayonnaise 

1 egg yolk, 1 tablespoonful lemon juice, % cupful mineral oil 
Place egg yolk and oil on ice Beat yolks and add oil drop by drop stirring 
constantly This makes five servings of dressing 

*** Rcctpc for Egg and Oream Custard 

1 egg and 3 or 4 tablespoonfuls cream Beat eggs thoroughly, add cream and 
mix well Pour in container and bake m a slow oven 


FIRST RAISE IN DIET 

The diabetic is kept on the trial diet for three days and if his 
urine becomes sugar free he is given a raise m the above diet as 
follows 

Add to breakfast two teaspoonfuls oatmeal, two ounces (4 table- 
spoonfuls) cream 

Add to dinner three tablespoonfuls cooked green vegetables 

Add to supper one tablespoonful raw vegetables and one pat 
butter 


SECOND RAISE 

If the diabetic continues sugar free for three more days on the 
trial diet plus the first raise, he is given the second raise as follows 
Add to breakfast two tablespoonfuls oatmeal, after cooking 
Add to dinner two oz (four tablespoonfuls) cream, and one pat 
butter 


THIRD RAISE 

If the patient’s urine continues sugar free after the two raises 
plus the tnal diet he is given a third raise of one or two extra slices 
of bacon for breakfast, and an increase m the quantity of cooked 
green vegetables for dinner by one or two tablespoonfuls Likewise the 
amount of meat, fish or fowl may be increased by one-fourth or 
one-half for dinner or supper 
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If the patient’s urine remains sugar free on the trial diet, plus 
two or three raises, he will he getting about the optimal diet for the 
average adult, and he is then kept on that diet indefinitely until 
there are indications for increasing or decreasing his food 

BEEAD THE DIABETIo’s STAFF OF DEATH 

In some of the milder cases one or two crackers may be added 
to each meal, or a thin slice of bread, or a small com meal muffin, 
or a small piece of com bread, or a small biscuit Except m the 
very mild cases it is better to confine the bread to bran biscuits, or 
bran muffins, and crackers, because of the old adage, “Give a man 
an inch and he will take a mile” applies to diabetics who suffer from 
“bread hunger ” Diabetics usually are excessive bread eaters until 
they have been placed on a diet They soon learn that they do not 
need bread, but if allowed bread they get back into their old habit of 
making bread their principal article of food. 

One of the difficult problems with diabetics is to convince them 
that they not only can live, but that they must live without bread, 
which they believe to be the “staff of life ” Paraphrasing an old 
aphorism, “what is one man’s bread is another man’s poison,” makes 
good “food for thought” for the diabetic, because he can poison him- 
self very easily by eating more bread than he can metabolize 

The diabetic’s meat must be restricted It should be explained 
to him that 58 per cent of meat is turned into sugar and metabolized 
as such in the body , and if he eats a large amount of meat his urine 
will soon be loaded with sugar We have had many diabetics who 
had been living largely on meats and who were growing worse rap- 
idly because they thought they could eat unlimited quantities of 
beef, pork, fish or fowl 

While cream and butter should play a large part m the diabetic’s 
diet, whole milk or buttermilk should be used cautiously, if at all , be- 
cause it must be remembered that about 5 per cent of milk is milk 
sugar We have many diabetics who have tried the ‘ffmttermilk 
treatment,” sometimes with disastrous results It is true that an 
occasional mild diabetic will clear his urine of sugar by drinking 
three glasses of buttermilk a day, but that is a starvation diet if long 
continued , but when the diabetic drinks all the buttermilk he wants 
the sugar returns in his urine. Diabetic children, however, need 
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milk, and enough to nourish them properly should he prescribed, 
even if insulin has to he used to metabolize the carbohydrate content 
of the milk. 

THE diabetic’s INSANE DESIEE FOE SWEETS 

Diabetics also must learn to forget the sweet taste , and for that 
reason, we agree with Joslm that it is best not to give them 
saccharin. 

One of our diabetics, a lovely woman of fifty years of age, had 
no control over her appetite and was caught stealing food from other 
patients’ trays She defined diabetes as “an insane desire for food ” 
Though every possible appeal was made to her to give up sweets, 
including the effort to frighten her by telling her of the certain 
death that would come to her if she persisted m her folly when she 
could get it, she would sometimes eat a pound of candy at a time 
"We sent this patient home because we could not control her 
We next heard of her being treated (?) by a chiropractor, who 
advertised m the newspapers that he could “cure diabetes without 
dieting the patient ” It is needless to add that in a few weeks she 
“dug her grave with her sneet tooth ” 

The opinion that diabetics may eat honey seems to he wide-spread 
among laymen, and we have had many diabetics who had been satis- 
fying their longing for sweets by eatmg boney It is true that honey 
is more wholesome for the normal person than white sugar, but honey 
is just as bad for the diabetic as any other form of sweet 

Coffee and tea should be eliminated from the diabetic’s diet for 
several reasons, the most important being that they contain a habit- 
forming drug, caffeine, which is a diuretic and the diabetic’s kidneys 
do not need a stimulant. Besides there are few diabetics who will 
not slip one or two teaspoonfuls of sugar in their coffee or tea 

BEDUOING THE FAT DIABETIC 

If the diabetic is overweight and does not lose on the trial diet, 
the cream and butter should be reduced, or cut out altogether, until 
he is losing from two to four pounds per week. Ho is kept on this 
diet until be has been reduced to about ten pounds below his normal 
weight, and then the cream and butter are added until the diet is 
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found upon -which the patient can' hold his weight to about ten 
pounds below his standard weight 

THE HNDEEWEIGHT DIABETIC 

If the underweight diabetic’s urine remains sugar free on the 
trial diet plus two or three raises and he is not gaining one or two 
pounds a week, two to four tablespoonfuls of cream and an extra pat 
of butter are added to each meal until the patient gains up to within 
ten pounds of his normal weight 

Of course the urine of the patient on a high fat diet is watched 
for the presence of diacetic acid and if that occurs the cream and 
butter are reduced, or the patient is given a slice of bread and 
enough insulin to keep his urine sugar free It should bo remembered 
that “fats bum m the fire of the carbohydrates” and sufficient 
starches, or fruit sugars are necessary for the complete metabolism 
of fats 

WEIGHING EOOD IN GRAMS 

The trial diet and the raises when measured m tablespoons and 
ounces allow a considerable percentage of on or, but since most of 
the foods used m these diets belong to the 3 per cent , 5 per cent 
and 10 per cent vegetables and fruits, unless the error is very large 
it will make little difference in the total carbohydrate content of the 
three daily meals 

It should be understood by the physician and his diabetic patient 
that the household measurements are not to be compared m accuracy 
with weighing and measuring food m grams, and the tnal diet 
with quantities prescribed m tablespoonfuls is not to be used except 
for a few days, with patients who can learn the metric system The 
trial diets and the raises were prepared for use by diabetics who 
cannot buy the gram scales, or who have not sufficient education to 
learn to weigh and measure their food in grams We have found it 
practicable to teach even the most unlearned diabetics to weigh their 
food in grams, with diets that have been worked out for them 

The effort to teach food values to many diabetics only confuses 
them In such cases nothing is said to them about carbohydrates, 
proteins and fats, and the word calorie is never mentioned to them 
They are persuaded to spend ten dollars for a Chatillon, or Hanson 
gram scales, on which with movable dial, they soon learn to weigh 
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their food Tlie trial diet ‘witli raises "worked out m grams is given 
them , and with very little instruction they learn to weigh out their 
three daily meals Indeed it often is best to show the intelligent 
diabetic how to weigh his food m grams before the effort is made 
to teach him the metric system, and the carbohydrate, protein and 
fat percentages, and caloric values of various foods The following 
trial diet worked out in grams is useful in such cases • 

Breakfast 

1 raw fruit 150 gins (% small) grapefruit, 75 gms (% small) orange, 

75 gms peach (without seed), 76 gms cantaloupe or muskmelon (edible 
portion) 

CO gms (4 tablespoonfuls or 2 ounces) cream 

2 eggs 

16 gms bacon 

20 gms butter (% on eggs) 

1 diabetic bran biscuit 


Dinner 

Soup, clear broth, bouillon or strained vegetable soup 
1 Uneeda biscuit (cracker) 

Meat 60 gms lean beef, or steak, or ham, or chicken, or fish, or game 
Vegetables 100 gms (after cooking) turnip greens or collard greens, or spinach 
or cabbage, or asparagus, or okra, or 60 gms squash, or beets, or string 
beans, or carrots, or onions, or turnips 
20 gms butter (*A on vegetables while hot) 

1 diabetic bran biscuit 

Dessert 50 gms baked apple, or 75 gms peach, or 60 gms pear, or 76 gms 
strawberries, or 75 gms blackberries, or 75 gms dewberries, or 50 gmB 
raspberries, no BUgar 
No dried fruits or canned fruits or berries 
60 gms cream 


Supper 

Soup 1 cup, strained, aB for dinner 
1 Uneeda biscuit (cracker) 

Meat substitute 40 gms American or Swiss cheese, or 50 gms cottage cheese, 
or 00 gms English (green) peas, or 00 gms lima or "butter” beans, or, if 
meat is preferred, 60 gms as for dinner 

Haw vegetable 30 gms lettuce, or 00 gms cold slaw, or 00 gms tomato, or 75 
gms celery, or 40 gms Waldorf salad. Diabetic mayonnaise If raw vegc 
tables not available may use cooked vegetables as for dinner 

20 gms butter 

1 diabetic bran biscuit 

Dessert Diabetic egg and cream custard, or 150 gms (M» small) grapefruit, 
or 75 gms orange, or 75 gms peach, or 76 gms cantaloupe, or 76 100 gms 
watermelon (edible portion) 
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EIEST BAISE Itf GBAAIS 

If the diabetic’s urine is sugar free after one, two or three days, 
on the trial diet weighed m grams, the first raise is made as follows 
Add to breakfast forty grams of oatmeal (after cooking) For 
dinner add fifty grams of green vegetables, making 150 grams of 
vegetables 


SECOND BAISE 

If the diabetic’s urine remains sugar free or becomes so m one, 
two or three days on the trial diet plus the first raise, make the second 
raise consisting of forty giams more of cooked oatmeal, making 
eighty grams of oatmeal for breakfast 

Also add sixty grams cream, making 120 grams cream (four 
ounces), for breakfast 

Sixty grams cream and ten grams butter may be added to dinner 

THIRD BAISE 

If the diabetic’s urine is sugar free, in one, two, or three days 
after the first two raises ten grams (two slices) of bacon are added 
to breakfast making twenty-five grams bacon for breakfast, and 
fifty grams more of green vegetables are added to dinner or supper 
Likewise the amount of meat, fish or fowl may be increased by 
twenty-five to fifty grams 

DIETIN' G THE DIABETIC CHILD 

The problem of dieting the diabetic child differs from that of the 
adult diabetic because of the fact that the child must have milk and 
other liquids, or semi-solid foods Of course the actual quantity is 
less, though pound for pound the child needs relatively more food 
than the adult 

It is difficult, or impossible, to construct a trial diet that would 
apply to the infant and the ten-year old child but we have prepared 
a diet, which about meets the nutritional needs of a three- or four- 
year old diabetic. It may be reduced for a younger child or added 
to if the child is older 
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' Breakfast 

60 grams (4 tablespoonfuls or 2 ounces) milk 
30 grams (2 tablespoonfuls or 1 ounce) cream 
1 egg 

16 grams butter, 1% pat on egg 

30 grams (2 tablespoonfuls or 1 ounce) orange juice in water or 
*4 scraped apple 
1 cup broth or soup, clear 

Dinner 

1 cup soup, chicken broth, bouillon or strained vegetable soup 

60 grams (4 tablespoonfuls or 2 ounces) milk 

30 grams minced chicken or scraped beef (1 tablespoonful) 

30 grams (2 tablespoonfuls or 1 ounce) cream 
16 grams butter, 1^ pat 

00 grams (2 tablespoonfuls) 3 per cent vegetables, okra, spinach, celory, to 

rnatoes or 1 tablespoonful peas 

S 00 PM 

30 grams (2 tablespoonfuls or 1 ounce) orange juice m water, or 
% scraped apple 

1 cup broth or soup 

Supper 

Soup or broth 
Custard 
% egg 
% oz cream 
¥2 oz. milk 

30 grams (2 tnblespoonfuls or 1 ounce) cream 
00 grams (4 tablespoonfuls or 2 ounces) buttermilk 
10 grams butter, 1 pat 

Suggestions for Raising Diet of Diabctio Child 

First Raise — usually after 3 to 6 days 
To breakfast add 
1 oz milk 
1 oz cream 

% pat butter, 6 grams 

Second Raise — usually 8 to 10 days after treatment has been begun 
To dinner add 

Same as first raise 

Third Raise — 12 to 15 days after treatment has been begun 
To supper add 
Same as first raise 

Fourth Raise — Usually bringing patient to optimal diet 
To dinner add 

30 grams — 1 tablespoonful — minced chicken or scraped beef 
1 oz* cream 
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It will be noted that the four raises added to the trial diet are 
quite enough to increase the weight and vigor of the average child 
The child is kept on this diet, either with or without the insulin, so 
long as it continues to maintain the proper rate of growth The 
diet is then further increased 

The dieting of the diabetic child is difficult and dangerous The 
earlier the mother learns how to diet her child and use insulin, if nec- 
essary, the more hope she has of saving her child John, of the Cleve- 
land Clinic, expresses the conviction of every clinician who has had 
a large experience in treating diabetic clnldien, when m his Diabetic 
Manual he says 

“The essential features of the treatment of diabetes m children 
are hospitalization, diet, and insulin Mo child should ever be treated 
at home first The reasons for hospital treatment are these In a hos- 
pital there is a trained dietitian who knows how to calculate, weigh, 
and plan the meals according to the doctor’s directions The nurses 
collect a twenty-four-hour specimen of urine each day, which is exam- 
ined at once m the laboratory of the hospital, so that the doctor may 
know just how much sugar the child is losing Specimens of blood are 
taken from time to time, and estimations of blood sugar are made 
to see whether or not the treatment is enabling the child to maintain 
a normal blood-sugar level The doctor is thus enabled to plan the 
treatment intelligently according to the indication m each case, 
that is, he finds out just what food each child should have and how 
much insulin, if any, is required each day to control the diabetic 
condition After all these points have been determined — usually 
m from four to six weeks — the doctor can say with certainty to the 
mother ‘You may take your child home with safety, provided you 
will continue to give him the diet which we have found to be the 
best for him, and provided you give him each day the amount of 
insulin which we have found he needs ’ 

“The mother then becomes responsible The child’s very life is 
m her hands from the moment that she takes him away from the 
hospital, for unless she carefully and exactly follows the doctor’s 
instructions, the child is lost, therefore the mother must learn how 
to calculate and weigh the diet, and how to administer the insulin 
These details may seem troublesome and difficult at first, but the 
routine soon becomes a habit, and like all other habits it is carried 
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out almost automatically Prom time to time tlie cluld must be 
brought back to the physician for an examination of the unne and 
of the blood m order that the diet and the dosage of insulin may, if 
necessary, be readjusted Just as one must sooner or later readjust a 
motor even though it has been adjusted properly by a mechanic, so 
one must also readjust the general treatment of a diabetic child 
Many things can happen which may alter the condition, such as a 
cold or other infection, an inadvertent error in diet, etc , and after 
each such mishap one must again find out what may be the new 
requirements, or as time goes on the condition of the child may 
impiove to such an extent as to wairant an increase m the diet and a 
decrease m the dosage of insulin The important and vital point to 
bear in mind is that all such changes should be made by the physi- 
cian, who, in turn, depends upon what he finds m his examination 
of the urine and of the blood ” 

Mo doubt the diabetic child stands the best chance to live by his 
mother’s taking him to a hospital that has a diabetic department and 
she must understand that m going to such an institution she will be 
in a school to learn how to make her home a safe place for her child 
to live It is tiue that often the family has not the money to send 
the mother and child to a hospital, but there is not a clinician m the 
world who would not willingly give his servipes to an indigent dia- 
betic, provided the family or community can get up the money to 
pay ward rates in the hospital and buy gram scales, an insulin out- 
fit, and reagents for examining urine Still it is possible to treat 
diabetic children at home if the physician can give the patient and 
the mother a great deal of time 

Most diabetic children require insulin, and greater care must 
be observed m working out the insulin doses of children than of 
adults It may be stated however that there is no danger to the 
youngest infant m giving insulin provided the dosage and the diet 
have been properly adjusted 

INSTRUCTION foe the educated, intelligent diabetic 

If the patient can buy the gram scales and is sufficiently intel- 
ligent to apply the metric system m weighing and measuring his 
food, he may be treated at home, provided his physician has had 
the opportunity of learning diabetic arithmetic and that he under- 
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stands fully how to adjust the insulin dosage The diabetic manuals 
by Joslin, John, and DufEe may be used with advantage in teaching 
the intelligent diabetic how to live at homa 

The greatest joy that can come to a clinician who treats diabetes 
is to deal with an intelligent diabetic who can learn the simple prin- 
ciples of nutrition, and who possesses the self control required to 
live within his carbohydrate limitations The clinician can promise 
such a person that he can control his diabetes as certainly as two 
and two make four Indeed in no other disease within the whole 
lealm of medicine has the treatment been placed on such an accurate 
basis In treating diabetes the physician must become the serious 
interested instructor who can take the time to teach the diabetic the 
general principles of nutrition, with particular reference to making 
menus containing the amounts of carbohydiates, proteins and fats 
needed in his particular case nevertheless the diabetic should be 
made to understand that while he can learn to diet himself, use 
insulin and examine his urine for sugar and diacetic acid, he is not 
qualified to treat himself or any one else with diabetes The old 
Trench aphorism, t e , “the doctor who treats himself has a fool for 
a doctor and a fool for a patient,” is particularly applicable to the 
diabetic who thinks that he can dispense with the services of his 
physician He has the “little knowledge that is a dangerous thing,” 
and he should understand that while he is not Bick m bed, he needs 
the care of a physician to keep him well, and he should report to 
his physician as often as may be necessary to prevent the complica- 
tions of diabetes 


EXAMINING THE URINE AT HOME 

One of the first lessons that the diabetic should learn, whether 
he is treated at home or in a hospital, is to examine his own urine for 
sugar and diacetic acid One or two test tubes, a few ounces of Bene- 
dict’s solution, a small bottle of feme chloride, and a medicine drop- 
per will not coat the patient over a dollar, and that is all he needs 
to keep informed as to whether or not he is eating too much glucose- 
forming food and also as to whether or not he is metabolizing 
his fats 

To test the urine for sugar add eight drops of urine to a tea- 
spoonful and a half of Benedict’s solution m a test tube, shake ** 
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place it in a cupful of boiling water on tlie kitchen stove, and let 
it s imm er for five minutes If a Heavy greenisH precipitate forms it 
means a trace of sugar, if a yellowish sediment is found a moderate 
amount of sugar is present, and if the precipitate is red it shows that 
the urine is heavy with sugar 

For several weeks after beginning the treatment the patient or 
some member of his family should examine two or three specimens 
a day until he learns the diet he can follow and keep his urine sugar 
free , and he should examine his urine frequently as long as he lives 
If the diabetic is tempted to eat sweets, or too much bread or other 
starchy foods, or if he eats too much meat, then when he examines 
his urine and finds it loaded with sugar, he will not be so apt to 
repeat his indiscretion in eating 

The test for diacetic acid is just as simple To about two tea- 
spoonfuls of fresh urine add six or eight drops of liquor fern 
chlondi, U S P If the unne turns reddish a small amount of diacetic 
acid is present, but if it turns a deep Burgundy red, it bIiows a 
tendency to acidosis, an indication for the diabetic to reduce his fats 
or cut them out altogether, until there is no diacetic acid in his unne 
It is better, however, to teach the diabetic to send for, or report to, 
his doctor when he finds the heavy red color on adding the iron to 
his unne The diabetic should know that if he takes aspirin the ferric 
chloride test for diacetic acid will be positive 

WHER- ART) HOW TO USE ESTSULENT 

If after three days on the trial diet there is still sugar in the 
diabetic’s urine, he is given from three to five units of insulin twenty 
minutes before eatmg two or three times a day, and if m twenty- 
four hours his urme still contains sugar he is given from six 
to ten units of insulin three times a day If in another twenty-four 
hours the sugar has not disappeared from the urme, fifteen units 
are given three times a day In the severe cases twenty, or even 
twenty-five or more units may have to be given three times a day 
before the patient’s unne becomes sugar free, but m the majority of 
cases five or ten units two or three times a day will be sufficient 
IVhen the patient’s unne becomes sugar free on this diet from the 
use of msulm, if necessary to gam weight or to maintain bodily 
strength and vigor the diet is raised as above outlined and if the 
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sugar retroms m the urme the insulin dosage is increased until the 
unne is free from sugar Then the second raise may he made, and if 
the sugar reappears m the unne the insulin is increased by three to 
five units before each meal, each day until his unne becomes bu- 
gar free 

The third and fourth raises may be made in the same way, increas- 
ing the insulin slowly until the urine is sugar free After the patient’s 
maintenance diet and his insulin dosage have been worked out as 
above descnbed he is kept on it, with the same dose of msulm for 
several weeks, the effort being to keep the urine sugar free, without 
insulin reactions If the insulin reactions occur, the insulin is re- 
duced or the food increased 

DISCONTINUING THE INSULIN' 

In many cases of diabetes after a few weeks’ rest to the pancreas 
by dieting and by the use of insulin, the patient’s carbohydrate 
tolerance is increased In such cases the msulm dose is gradually 
decreased and if the sugar does not reappear m the urme the msulm 
may be discontinued permanently When the msulm is discontmued 
the patient should be made to realize that he should never overeat, 
that a food debauch may break his carbohydrate tolerance and he 
will then have to use msulm agam 

From the above statement of facts the idea that once a person 
begins the use of msulm it is dangerous or harmful to leave it off 
is proved to be erroneous It is true that the severe diabetic may 
have to continue msulm for the rest of his life, but without msulm 
he could not live long With msulm and the proper diet there is no 
reason for diabetes to mterfere with the health, or efficiency, of the 
most severe cases of diabetes Insulin is therefore a great boon to 
diabetics and thousands are living today who would have been dead 
without it 

Insulin is not habit forming, but it should not be left off suddenly 
without at the same time reducing the diet in proportion to the 
amount of msulm used The patient taking msulm should keep on 
hand an adequate supply, but if he cannot get msulm he should 
reduce his food by one-half, or even two-thirds, and leave off the fats 
altogether, because the principal danger from leaving off msulm 
suddenly is acidosis, or even coma It is not lea* ’ ~hn 
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that is harmful, hut contmumg the extra food that he could meta- 
bolize by usmg it. 

We have had a number of diabetics "whose carbohydrate tolerance 
was increased to such a degree that they did not need the insulin, 
hut they insisted upon continuing it because they said they felt 
better while usmg it This observation has been made by others, 
which leads us to believe that insulin may have other physiological 
properties besides its effect on carbohydrate metabolism 

The patient usmg insulin should be made to understand that if 
for any reason his food is cut down his insulin dose should be re- 
duced in proportion If he fasts a day he must use no insulin without 
explicit directions from his physician, and if diarrhoea develops the 
dose of insulin should be reduced because food may pass through the 
intestines without digestion and the diabetic with diarrhoea may have 
a low blood sugar, which, with the addition of insulin, may be 
reduced to a dangerously low level A number of clinicians have 
reported hypoglycemic reactions from the use of even small doses of 
m8ulm with diabetics who have dianhcea 

THE TIME OE ADMINISTRATION 

There is a difference of opinion as to the best time for the admin- 
istration of insulin We believe, however, that the method employed 
m the Toronto Clinic of usmg insulin two or three times a day, 
20 mmutes before the morning and evening meal, has many advan- 
tages In the severe cases insulin may he given before each of the 
three meals and if the patient is sick enough to require a night 
nurse, the midnight dose may be added. In the case of laborers, 
Woodyatt and Wilder advise giving only one dose a day and that 
before breakfast In such cases most of the carbohydrates for the 
day are given for breakfast 

THE METHOD OF ADMINISTRATION 

It may he stated, without fear of contradiction, that no pan- 
creatic extract or other preparation said to contain insulin is of any 
value whatever when administered by mouth The only method of 
administering insulin that will give any results is hypodermaticaliy 
It is best given under the skm, and not intramuscularly When ad- 
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ministered intramuscularly insulin causes pain because it bas a 
slightly destructive and irritant effect upon muscular tissue 

The subcutaneous spaces in the outer surface of the arm, two or 
three inches below the shoulder, and over the breast and abdominal 
muscles are favorable sites for the use of insulin because it can be 
used there without causing tension of the skin The needle should 
not be used at the same place twice in succession because it may pro- 
duce scar tissue and when that occurs the insulin, if absorbed at all, 
will be absorbed very slightly 

The fine platinum, or gold, hypodermic needle which can be 
sharpened every few days on a fine stone, and which can be flamed, 
is less painful than the ordinary needle and its use saves the time 
necessary for boiling the steel needles The initial cost of the plati- 
num, or gold, needle is more, but since it will not rust, it is econom- 
ical m the long run Strict asepsis should be taught to, and practiced 
by, the diabetic usmg insulin because even a slight infection may 
change a mild case of diabetes into a severe one 

the Esrstmirr beaotioh 

For a time it was feared that the reaction from an overdose of 
insulin might result in lowering the blood sugar to the lethal limit 
of 0 04, but with experience there is no longer fear of the insulin 
reaction with the size doses now ordinarily used Unfortunately some- 
one called the hypoglycemic reaction “insulin shock,” which has had 
the effect of unduly stressing the dangers of an overdose of insulin 
Indeed, it is desirable for patients usmg insulin to have an occasional 
reaction, the symptoms of which are hunger, weakness, nervousness 
and sometimes profuse perspiration We have had many insulin 
reactions with our patients, who are relieved m a very few minutes 
by taking three ounces (one-half glass) of orange juice, or a tea- 
spoonful of sugar A glass of milk will also relieve the symptoms of 
the insulin reaction. 

While the insulin reaction is usually harmless, it is within the 
range of possibility that a severe reaction could occur m which the 
symptoms would be collapse and unconsciousness Children with 
severe insulin reaction may become unconscious or have convulsions, 
but with the size doses that are used these symptoms are not likely 
to occur In other words, there is no more danger of a serious reaction 
Von. IV, Ser 39 — 1 
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from the use of insulin than there is from an overdose of thyroid 
extiaet If a serious reaction should occAr the best treatment is to 
give adrenalin 0 5 to 1 cubic centimetre hypodermatically, which 
will restore consciousness in a few minutes by mobilizing the glyco- 
gen m the liver The effect of adrenalin, however, is evanescent and 
the patient should at the same time, or as soon as consciousness 
returns, be given orange juice or glucose by mouth Glucose may be 
given intravenously if the patient is unconscious 

I know of a case of nephritis m which a mistaken diagnosis 
had been made of diabetic coma in which the physician gave the 
patient, who had had no nourishment in hours, 100 units of insulin 
The patient was unconscious at the time the insulin was given, but 
three days after was living, so the 100 units had done no harm 
We have given as high as 250 umtB m twelve hours to a patient m 
coma, but at the same time 400 grams of glucose were given to cover 
the insulin If there is any fear of insulin reaction, orange juice or 
glucose may be given at the same time the insulin is given An unlim- 
ited amount of insulin can be given provided enough soluble carbo- 
hydrate is given to be metabolized when the patient has the extra 
insulin in his blood 

IN CREASED nOSES IN INFECTION 

There are no fixed doses of insulin for any groups or classes of 
diabetics The dose for each patient must be worked out accordmg 
to his proved glucose tolerance, and the dose may vary with an indi- 
vidual diabetic, sometimes without any discernible cause The dose 
of insulin must be increased with the occurrence of infections 
because they lower sugar tolerance and tend to the production of 
ketone bodies This is particularly true of the lung infections in 
diabetics, in whom coma was the frequent modus mortui up to the 
time of insulin Now the diabetic with pneumonia can be carried 
through the crisis by giving large doses of insulin, fifty to 100 units 
a day, the dose depending upon the amount of sugar and diacetic 
acid in the urine At the same time each day two quarts of a five 
per cent solution or one quart of a ten per cent solution of glucose 
should be given either by mouth, or intravenously to the diabetic 
with pne um onia Even a slight cold may result in pneumonia and 
thus precipitate coma The diabetic with coryza or bronchitis there- 
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fore should be put to bed and several specimens of urine examined 
a day If the amount of sugar is increased and diacetic acid appears 
in the urine, the dose of insulin must be increased and the fats m 
the diet decreased. Often it is necessary to cut out the fats entirely 
and increase the carbohydrates until the diacetic acid disappears from 
the urine 


MANAGEMENT OE THE STJRGICAI, DIABETIC! 

Before the discovery of insulin, operations upon diabetics were 
followed by a high mortality Now operations upon diabetics who 
have been prepared by the proper diet and the use of insulin are 
as safe as upon any other class of individuals Except m a very 
few severe diabetics who occasionally seem to be totally depan- 
creatized, the blood sugar can be reduced to normal and ketone 
bodies can be removed from the blood in a very few days Gas-oxygen 
and spinal anaesthesia are the preferable anaesthetics because ether 
tends, at least temporarily, to lower glucose tolerance Chloroform 
should never be used upon the senile diabetic because arteriosclerosis 
is frequently associated with diabetes and no one can tell the state 
of a heart muscle m an old diabetic Local or spinal amesthesia is 
preferable to a general anaesthetic, particularly in the surgery of the 
extremities Even major operations upon the diabetic, as those of the 
abdominal cavity, may often be performed under spinal or local 
anaesthesia 

Following operations of any kind upon the diabetic the urine 
should be examined for sugar and diacetic acid every three or four 
hours If there is no diacetic acid in the urine and the patient can 
take no nourishment, it is best not to give insulin the first twenty- 
four hours after operation, hut if there is diacetic acid m his mine 
the insulin should be given and glucose given, intravenously if neces- 
sary, two grams to each unit of insulin If there is a tendency to 
acidosis, thirty or forty units of insulin may be given three or four 
times a day, or every three hours m severe cases, but at the same 
time sixty or eighty grams of glucose should be given to prevent a 
hypoglycemic reaction and to aid m metabolizing the fatty acids in 
the tissues If there is only a small amount of diacetic acid m the 
urine, ten or fifteen units may be given three times a day, giving at 
the same time twenty or thirty grains of glucose either by mouth 



62 


HfTEBNATIONAL OLINIC8 


or intravenously If the patient can retain it, orange ]mce may be 
given instead of glucose One glassful, six ounces, of orange juice 
contains about twenty grams of caibohydrate 

If glucose has to be given intravenously it is best to use the 
ampules prepared by reliable pharmaceutical houses It is impol tant 
for the glucose solution to be sterile, but it should never bo boiled, 
because boiling cooks sugar and forms a caramel-like substance, 
which in the blood may cause death If the sterile solution has to be 
made fresh, boil the water and take off the stove, then add the glucose 
to make a five per cent solution, place m sterile bottles and cool 
to body temperature by running cold water over the bottles 

An important post-opeiative procedure with diabetics is to give 
them plenty of fluids, not less than two litres (quarts) of fluid a 
day If the patient is vomiting, it is best to give water by hypo- 
dermoclysi8 It will not do to depend upon proctoclysis for the ad- 
ministration of fluids and glucose to the diabetic after operations, 
because absorption from the colon is uncertain and the post-operative 
diabetic must have fluids and carbohydrates to keep down acidosis 
From the above suggestions regarding the surgery of diabetes the 
difficulties of caring for such cases at home would seem to be almost 
insurmountable The general practitioner, therefore, should advise 
the diabetic with gangrene or othei surgical complications to go to 
a hospital and place himself under the care of an internist who 
has had ample experience m treating and dieting such cases Like- 
wise it is important to select a surgeon who has had a large experience 
in operating on diabetics Of course m emergencies the general prac- 
titioner may have to operate on the diabetic at home, under which 
circumstances he will have to do the be3t he can with the resources 
at his command 


THE TREATMENT OF COMA AT HOME 

The general practitioner should be prepared at all times to treat 
diabetic coma, because an emergency call at night may be to such a 
patient, and when such a call comes he should plan to stay with the 
diabetic day and night until the patient comes out of coma or dies 
It is even more important to remain with a coma patient than with 
an obstetrical case Sustained vigilance on the part of a physician 
is often the price to pay for the life of a diabetic in coma. 
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The physician who is called to a suspected case of diabetic coma 
should carry m his handbag 200 or 300 units of insulin, several 
ampules of glucose, a few test tubes, small bottles of the reagents 
for Benedict’s qualitative tests for sugar and for diacetic acid A 
spirit lamp and a small bottle of wood alcohol are useful, though 
the tests for sugar may be made by placing the test tubes containing 
the reagents and urine m a tin cup of boiling water on a kitchen 
stove and keeping them there for five minutes 

The first thing to do m suspected diabetic coma is to examine 
a specimen of urine for sugar and diacetic acid If both are present 
m large quantities, one need not wait to make the quantitative tests 
or for a blood sugar determination before giving fifteen to thirty 
units of insulin and at the same time give a glassful of oiange juice 
The glucose may be added to the orange juice, though it is important 
to keep an accurate account of the amounts given 

The next step is to clear out the colon by enemata, repeating 
them every hour until there has been a thorough bowel evacuation 
An ounce of magnesium sulphate may be given by mouth if the 
patient can swallow If food has been taken within thiee hours before 
the physician sees the case, the stomach should be emptied by gastric 
lavage A quart of water may be left m the stomach after the stomach 
is empty of food 

Water by mouth, if the patient can swallow, is important, not 
less than one pint every two hours for an adult patient with a tend- 
ency to coma One should be very sure that the patient can swallow 
before giving him water by mouth It is perfectly possible to drown 
an unconscious patient by giving water, or a glucose solution, in 
spoonful quantities If the laryngeal or epiglottidean reflexes have 
been abolished fluids given by mouth will gravitate into the open 
larynx. If there is any doubt about the patient’s being able to swal- 
low, the glucose should be given intravenously and water, one pint 
every two hours, may be given by hypodermoclysis 

If the patient cannot void his urine, a catheterized specimen 
should be obtained every half hour If m one-half hour the examina- 
tion of a second specimen of urine shows no change m the amount 
of sugar and diacetic acid, thirty units of insulin and sixty grams 
of glucose may be given intravenously, and in an hour this dose 
may be repeated if there is no change m the amount of diacetic acid 
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After tlie initial dose thirty units of insulin may be given, always 
guarding it with twice as many grams of glucose or dextrose, every 
two or three hours until the patient comes out of coma There is 
no danger whatever in giving large doses of insulin provided enough 
glucose is given at the same time It should be understood that m 
treating diabetic coma one is not trying to render the urine sugar 
free It is the acidosis, manifested by the presence of diacetic acid m 
the urine that needs to be combated , and m giving glucose or dex- 
trose or other form of carbohydrates to the coma patient it not only 
prevents insulin shock, but the fatty acids that are killing the patient 
are “burned in the fire of the carbohydrates ” 

After the patient comes out of coma the dose of insulin should 
be reduced and the amount of carbohydrate should be correspond- 
ingly diminished Usually twenty units three times a day are suffi- 
cient, and the patient placed on the trial diet, giving no fats until 
the diacetic acid disappears from the urine In the fat subject it is 
sometimes necessary to give more caibohydrato and more insulin 
because the patient’s own fat may be burning enough to produce 
acidosis In treating diabetes one should never forget the endogenous 
souices of food 

After the diacetic acid disappears from the urine the amount of 
food, including fats, is gradually increased up to the patient’s main- 
tenance diet, and enough insulin is given to keep the patient sugar 
free 


PERSONAL HTGIENE OF THE DIABETIC 

The diabetic is just as ignorant ns the average person regarding 
the functions of the various organs and tissues of his body, and since 
he must take extraordinarily good care of himself for the rest of his 
life he should be taught personal hygiene, with particular reference 
to measures to prevent the complications of diabetes One or more 
hours may be profitably spent m teaching him the facts that he 
should know about ventilation, rest, exercise, bathing, the care of 
his teeth, and intestinal elimination He should learn that he should 
never overwork, that long hours or excessive mental or physical 
fatigue often lowers sugar tolerance 

The physician should get from the diabetic the character of his 
work, the number of hours a day he is at his place of business and 
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determine whether or not he is overworked It happens not infre- 
quently that the patient’s urine is sugar free on his optimal diet, 
while resting in bed, but when he returns to his work the sugar 
returns If he is then instructed to have shorter hours and be relieved 
of some of his work he can carry on and keep his urine sugar free. 
Acute and chronic fatigue are great foes of the diabetic 

EXEBOISE AJSD BEST 

The question of exercise for the diabetic is an important one 
Usually it is desirable for the diabetic whose urine is sugar free, 
to take daily moderate systematic exercises, but he should avoid 
too strenuous or long continued muscular effort The diabetic should 
be taught a system of exercises suitable to his particular needs and 
which he may take in his room by an open window, before his morn- 
ing bath and perhaps at night before retiring Included in the exer- 
cises are movements of the muscles and joints of the feet and toes 
with the idea of improving the circulation 

Outdoor exercise, particularly walking, is desirable and should 
become a part of the daily life of the diabetic If the diabetic has 
not been accustomed to exercise he should begin with a walk of a 
hundred yards and gradually increase the distance each day as his 
strength increases, until he is walking several miles a day Golf is 
an ideal though expensive form of exercise for the diabetic, but the 
man over sixty should never play more than nine holes m an after- 
noon or morning 

The diabetic needs more sleep than the average person and should 
be taught to remain in bed nine hours at night, even if he does not 
sleep all the time He should have a siesta of at least half an hour 
after the noon meal Five- and ten-minute rest periods every two or 
three hours during the day are helpful, particularly to mothers and 
housekeepers 


PBEVEXTrXG GAXGBENE 

The diabetic should have his regular morning full bath and should 
never fail to bathe his feet before retiring Indeed he should be 
more careful about the cleanliness of his feet than of his face. He 
should put on fresh hose every morning and should have two or three 
pairs of comfortable shoes so that he can change them each day and 
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allow the other one or two pairs to dry out before using them again 
He should have a good light,, and should exercise great care m trim- 
ming his toenails and in shaving his corns , because gangrene of the 
foot often starts from minor injuries on the toes 

The diabetic should be impressed with the necessity of two or 
three thorough bowel evacuations each day Obstinate constipation 
is too frequently associated with acidosis for there not to be a 
relationship between them Fortunately the diabetic diet of fruit, 
five- and ten-per cent vegetables, bran biscuit and fats will enable 
many of them to overcome constipation. 

The diabetic should keep an accurate record of his daily or semi- 
weekly weight, and under no conditions should allow himself to 
become, or remain, overweight Indeed it is best for him to be about 
ten pounds under the average weight of an individual of his height 
and age 

Finally it is important to impress the diabetic with the fact 
that he has no reason to feel sorry for himself because he has dia- 
betes, but he should rather be grateful to his physician for finding 
that he has a disease which need not shorten his life and which can 
be kept under control by the new methods of treatment The diabetic, 
however, should feel ashamed of himself if he does not conquer his 
disease, because most of the ills of the diabetic are a confession of 
his ignorance or self-indulgence 
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Electrical energy is an obedient and accommodating servant 
and is invaluable as the prime mover of many functions of modem 
industry, travel, home life and likewise m the art of healing But 
it is a powerful agent which must be used with care and with a knowl- 
edge of how to prevent accidental injuries due to its use 

A. ACCIDENTS DURING ELECTRO THERAPY 

Considering the widespread application of electricity for thera- 
peutic purposes, there is an almost negligible amount of injury 
caused by it and this is, of course, due to the safe and efficient forms 
of apparatus in use and to the ability of physicians and technicians 
to apply the various currents with a proper technic Nevertheless, 
accidents, from time to time are unavoidable They may be due to 
physical causes m apparatus or lack of attention, experience or suf- 
ficient training of the person administering the treatment, and 
finally, inattention or misunderstanding on the part of the patient 
under treatment may be a contributory cause. 

The injurious effects of electricity may consist in either local 
injuries, such as bums and other local injuries, or in general effects, 
electrical shock. 

(1) Local injuries — The local injuries which may occur in the 
therapeutic application of electricity are always caused by an undue 
amount of current concentration over a small area of the skin or 
mucous membrane In the surgical applications of both the galvanic 
and the high-frequency current we produce such current concentra- 
tion purposely for the destruction of benign or malign new growths 
or other diseased areas, and the destructive effects most of the time 
are not due to the absolute strength of the current, but rather to the 
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disproportion of the area of the active and indifferent electrode A 
galvanic current of a few milliamperes strength or a diathermy cur- 
rent of two or three hundred milliamperes may cause destruction if 
concentrated to a small area 

In the course of any ordinary electrical treatment an undesired 
concentration may occur by accident or by faulty technic and its 
effects vary from a passing erythema to blistering of the superficial 
layers of the skin or deep tissue coagulation with subsequent ulcer 
formation and extensive scarring The patient’s skin normally tends 
to ward off such undesired effects by registering the sensation of 
pain and hence the fundamental rule m applying any form of elec- 
trical treatment is always to keep within comfortable sensation of the 
patient Skin sensation may he disturbed m some patients from patho- 
logical or functional changes m the periphery or in the brain, and m 
such patients burns are apt to occur without the individuals’ register- 
ing any undue sensation Ordinarily, however, patients know and 
tell when they have a feeling of being burned, and constant careful 
attention during every treatment will obviate these unpleasant effects 

According to the therapeutic form of electricity employed, hums 
may he caused by either chemical or thermal tissue destruction The 
occasional small blisters caused by the static wave current most likely 
are due to the thermal effect of contmued small sparks over an uneven 
contact The common features of both types of bums depend on the 
fact that they are due to devitalization or destruction of tissue , they 
are slow of healing, may become infected, and according to the depth 
and the area of destruction, may he followed by extensive, unsightly 
scarring 

The mechanics, pathology and treatment of therapeutic hums 
are best presented by grouping them according to their three mam 
varieties 

(a) Galvanic or electrolytic bums — Currents of low tension 
and low frequency, such as the galvanic, interrupted galvanic, or 
even the slow sinusoidal current, when applied to the skin or mucous 
membranes cause the formation of caustic and acid chemical prod- 
ucts at each of the poles Covering the bare metal electrodes with wet 
pads of sufficient thickness induces diffusion and absorption of the 
ions and so prevents their direct contact with skm or mucous mem- 
brane, in this way restricting the desired polarity effects to mild 
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countenrritation of the surfaces If the hare metal electrode or any 
corner of it comes into contact with the skin, or if the pad is too thin 
or not sufficiently wet, or if there is a break or scratch in the skm, 
there will he direct chemical action from either the positive or nega- 
tive pole, that if not detected in time may have destructive effects 
on the underlying skm These untoward results vary according to 
the strength of the current, the duration of flow, and the pressure 
under the electrode There may he an erythema lasting several hours, 
or a slight wheal formation disappearing nest day In case of more 
pronounced effect, there comes blister formation of varying size and 
shape These blisters may be single or confluent and are usually pain- 
less In a day or two appears a red lme of inflammation and the 
blister breaks, leaving an open ulcer Should several blisters form, a 
large denuded area of varying depth may develop and this, due to 
the usual secondary infection, may become quite painful and heal 
quite slowly 

Treatment of electrolytic bums, once they have unfortunately 
occurred, is similar to those of any other bums After antispetic 
cleansmg the first dressing is made with a boric-acid ointment If 
on the next day the bum is found to be more or less dry and the 
surface of the Bkm is broken, a dusting powder with dry gauze held 
by adhesive plaster is all that is needed When the burn is a large 
one and ulcerated, the boric acid ointment dressing should be con- 
tinued Daily exposure to the rays of an infrared or incandescent 
lamp for half an hour or more promotes nutrition and speeds 
up healing 

(b) Diathermic or lieat burns — In case of undue concentration 
of current from either the bipolar or monopolar high frequency cur- 
rent, drying or coagulation of tissue may occur, such as is produced 
intentionally by electrodesiccation or coagulation According to the 
contact surface between the active electrode and the skm and the 
strength and duration of the current flow, the effects vary from a 
whitish discoloration of the epidermis at one or more points to actual 
formation of blisters and changes to a considerable depth m the color 
and consistency of the skm The current flow is fortunately usually 
cut short as most of these burns are preceded by an intense 
of pam so that the patient usually cries out for help or •?’ 
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electrodes These bums do happen at tunes almost unnoticed, how- 
ever, especially in people with defective heat sensation 

The later course of diathermy bums is similar to those of other 
electrolytic origin If only the superficial epithelium has been seared, 
it peels off in a few days, leaving no trace of a lesion In patients 
with a marked exudative diathesis a large wheal may appear, imme- 
diately or a few hours later, over an overheated area, only to dis- 
appear almost entirely by next morning, or leave only a small 
erythematous area or perhaps a small blister In certain instances, 
however, there is subsequent sloughing and ulceration, possibly with 
exposure of subcutaneous tissues, <j>f muscles, even the bone This 
happens more especially if the treatment was administered by a 
neophyte who had tightly bandaged a rigid metal electrode over a 
bony prominence of the elbow or knee, excessive pressure causing 
both anaemia and anaesthesia, and m the meanwhile keeping up an 
excessive amount of current while relying on the patient’s seeming 
tolerance Extensive lesions of this sort usually can be attributed to 
the inexperience and at times carelessness of the operator Too many 
physicians seem to think that after buying a diathermy apparatus 
the salesman’s advice and some reading up in the literature is all 
that is needed to apply its currents safely and effectively Fortu- 
nately, with the growing opportunities for real clinical instruction 
and experience, such extreme cases are bound to become much rarer 
with succeeding years These deep lesions take many weeks for repair, 
subjecting the patient to considerable suffering and at times here 
with extensive scar formation and subsequent contractures 

Treatment of diathermy burns does not differ materially from 
that of electrolytic or any other thermal bums Electrotherapeutic 
applications need not necessarily be discontinued during the healing 
of a bum unless it is a very extensive and painful one It is usually 
possible to apply the electrodes at a different angle or position and so 
to avoid the damaged skin area Usually, if patients realize that the 
occurrence of a bum was an unavoidable accident, often due to their 
own contributory neglect, they continue to cooperate gladly 

(c) Static bums — Static electricity is the form of therapeutic 
current having the highest voltage, hence its ability to jump a spark 
gap of often many inches along with an impressive display of sparks 
and noise This sparking, however, represents only the thinning out 
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of the electrical fluid under very high pressure, the amperage or 
volume of current flow being extremely email, less than a milli- 
ampere It is claimed, therefore, that it is impossible to cause bums 
or any other damage by static treatments This statement cannot be 
made without qualification, because no matter how low the amper- 
age of the current may be, when limited to a small area and acting 
long enough, it may cause blisters or tissue destruction just like 
minute amounts of galvanism when used for surgical purposes The 
author has observed small wheals and blisters to form under plates 
used for static wave treatments and also in some instances where, in 
administering the static brush discharge, a plate electrode had 
been placed against the body instead of having the patient hold a 
shepherd’s crook. In these instances the incomplete contact of the 
electrode resulted m concentration of minute sparks over a small aiea 
with subsequent tissue destruction. These static lesions, of course, are 
of minor import and dry off in a few days without leaving any trace, 
but their presence causes a needless loss of the patient’s confidence 
With proper technic they can always be avoided, because patients 
with normal skm sensation will complain of a burning sensation at 
some spot under the electrode when not making proper contact 
Often simple pressure by a towel over the area complained of at once 
ends the pam m question, if not, however, the plate is taken off, 
smoothed off where uneven, and reapplied with uniform pressure 
(2) General effects of electrical accidents — Electrical shock — 
Electrical shock is produced by the sudden powerful influence of an 
electrical current upon the entire body and is characterized by tonic 
clonic spasm and rigidity of the muscles, including the respiratory 
muscles during the passage of the current and may be accompanied 
by fibrillation, paralysis or entire stoppage of heart action There 
may be burns at the places of entry and exit Shock may be caused 
fly any of the forms of low- and high-tension currents used in indus- 
try or homes or by lightning A serious shock can never occur during 
electrical treatments applied by the recognized te chn ic, but some 
liability of shock always exists, and a knowledge of the rare condi- 
tions under which it may occur and the consequent preventative 
measures should be familiar to everyone practicing electrotherapy 
During the course of an electrical treatment an electric shock may 
be caused by one of several contingencies 
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(a) Transformer breakdown . — If a therapeutic current is derived 
from a high tension transformer and during treatment a breakdown 
of insulation should happen between the primary and secondary side 
of the transformer, there is a real danger of the high-tension current 
jumping over to the patient Magnetic cut-outs are the only sure 
preventive of this type of accident as interposed fuses or lamps 
never act promptly, and before they melt or blow the bulk of the 
current has passed over them and reached the patient 

(b) Shock due to leakage or ground current — The system of com- 
mercial distribution of electricity m metropolitan areas is responsible 
for infrequent accidents occurring with an apparatus which applies 
the commercial lighting current directly interposing only a variable 
resistance The so-called thiee-phase system of electrical circuits con- 
sists of a net-work of three separate wire cables, forming a double 
circuit One wire is positive, the other negative, and the third neutral, 
all being insulated from each other and the neutral wire, grounded 
The positive and neutral wires furnish an electromotive force of 110 
volts, and the negative and neutral also furnish 110 volts, while the 
entire circuit gives 220 volts This permanently grounded neutral 
wire offers liability for the occurrence of leakage or ground currents 
if a patient under treatment on a 110-volt circuit accidentally touch 
a grounded pipe, radiator or electric light socket or stand on a wet 
wooden floor Such an accidental contact offers direct path to the 
ground current which, following the line of least resistance, passes 
directly through the patient to the positive wire, omitting the rheo- 
stat Thus the patient receives the full force of a 110-volt current 

The danger of leakage currents is best avoided by using ground- 
free apparatus (motor generators) or else by carefully avoiding any 
grounded object withm the reach of the patient or operator At any 
rate, shocks caused by such occurrences become serious only if a 
large surface of the body offers good conduction, as m a person receiv- 
ing an electric bath 

Rules for safety and comfort of electrical treatments — (1) Calm 
and business-like methods of procedure Most patients are appre- 
hensive when receiving electrical treatments for the first time A 
nervous, fidgety operator adds to this uneasiness One should tell 
the patient that modem electrical treatments do not hurt and do not 
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burn, and that there is never more current administered tban be can 
comfortably tolerate 

(2) Before the patient is brought near the apparatus, its being in 
good working order should be ascertained Make sure that all switches 
are off or in zero position and that the apparatus is properly con- 
nected to the generating source of the activating current 

(3) Have the patient get ready for treatment and put him m a 
position where he is comfortable and will stay so during the entire 
period, which may require from twenty minutes to half an hour 
Patients with lesions of the head, abdomen, pelvis and thigh or entire 
lower extremity are best put m a recumbent position Treatment to 
the shoulder and upper arm should usually be given with the arm 
propped (as much abducted as possible) up on pillows on a table 
That to elbow and forearm should also be administered with the part 
restmg on a table For the neck or chest, patients may be sitting 
upright, well propped up in an armchair For the knee, leg, or foot, 
an armchair with a foot part which can be raised like the foot-rest on 
steamer chairs is convenient In a busy office, privacy should be pro- 
vided by partitions or by movable screens 

(4) Inspect carefully the parts to be treated to make sure that the 
continuity of the skm is nowhere broken and that the tactile and heat 
sensations of the patient are normal Special precautions in this 
respect are needed m cases of recent scar tissue, peripheral nerve 
injuries, hysterical anesthesias Preliminary exposure of from ten 
to fifteen minutes to luminous heat is usually advisable as a routine 
measure to warm up and relax the parts and to decrease skin 
resistance 

(5) Choose the electrodes of proper material and size, moisten 
and warm them when using wet pads for low-tension currents, and 
warm them up m case of plain metal plates for diathermy or static 
treatment The correct position m which to apply the electrodes — 
transverse or longitudinal — depends on the condition to be treated 
Make sure of good contact all the way through See that the electrodes 
stay secure in the proper position It is of advantage, whenever 
possible, to have one of the electrodes secured by the part resting 
upon it, while the opposite electrode is held m position by a small 
sandbag or by a few turns of a woven elastic bandage 

(6) Secure the conducting cords to the electrodes and to the bind- 
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mg posts of the apparatus See that these connections are securely 
fastened and stay so With a little practice the placing and securing 
of electrodes and the attachment of conducting cords to them can be 
performed in one operation 

(7) Everything is now ready for the actual starting of treatment 
Set a time clock or an automatic shut-off switch for the contemplated 
tune Turn on the current by the mam switch Tell the patient to 
report any undue sensation of pricking or heat at once Proceed to 
turn on the required strength of current by gradually opening the 
various controls of the apparatus, the rheostat, spark gap, etc Watch 
the milliammeter for correct working and for the amount of current 
applied If there is any discrepancy between the patient’s tolerance 
and the amount of current registered on the milliammeter, never try 
to push up the amount of current without investigating 

(8) It is an invariable rule that, in order to allow for proper 
decrease of akin resistance and not to stir up any sensory or other 
reflexes in the patient, it should take about five minutes to reach the * 
maximum amount of current. If the patient has any complaint at any 
time during the treatment, investigate, if necessary, by taking off 
and inspecting the electrodes In this case, of course, he sure that all 
the switches on the apparatus are turned to zero before taking off the 
electrodes Afterwards turn on the current as gradually as on first 
starting As a rule, never leave the patient alone during any treat- 
ment, or at least have an arrangement whereby, if necessary, the 
patient can instantly shut off the current himself Most modem 
apparatus are equipped with such pull switches, but one must make 
sure that the patient knows how to make use of this arrangement 

(9) The strength of current to be employed for each patient 
depends on the size of the active electrode and the condition to be 
treated Outside of these primary factors, however, the physician 
must take into consideration the varying temperaments and reactions 
of patients The sensitive, nervous type usually stands less at the 
beginning As a general rule, a moderate amount of current applied 
for a longer period is more effective than pushing up the current to 
the limit of toleration very quickly There are patients who like to 
boast of how much current they can tolerate and are not satisfied 
unless they get the maximum They are like the patient who does 
not believe that medicine can be active unless it has a nasty, dis- 
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agreeable taste Others are extremely sensitive and should be started 
only on a fraction of the indicated dosage 

(10) At the termination of treatment, the controls should be 
turned off gradually in the reverse order to that in 'which they were 
turned on. Take off the electrodes only after the current has been 
turned off entirely Inspect their site carefully Make note of any 
changes In case of inclement weather do not let patients who have 
been considerably warmed up during treatment depart immediately 
from the office Let them rest for ten to fifteen minutes in a rest 
room or m the anteroom 

In addition to these general rules for the application of all elec- 
trical treatments, the following special precautions are advisable 

(a) Low tension currents — Examine to see that the metal plate 
of the electrode is evenly covered by the padding and that there are 
no bare edges See that the covering pad is evenly soaked with tap 
water 01 saline solution 

Apply electrodes in good contact, equidistant and by even pres- 
sure Uneven pressure from tight bandaging or from folds or creases 
m the pad, and insufficiently moistened areas lead to uneven distribu- 
tion of current and their first subjective manifestation is a burning 
sensation in one or more spots 

(b) Diathermy — Befoie turning on the current from the mam 
inlet, inform the patient that all sensation he or she can expect is that 
of mild heat Instruct the patient to report at once any uncomfortable 
faradic sensation, pricking or burning 

After starting the current thiough the mam switch, open up 
gradually, first the current regulator (rheostat) and then the spark 
gap Only practical experience teaches the proper manipulation of 
this double control 

Do not push the cunent up to the maximum amount of toleia- 
tion diumg the first few treatments Patients often are burned m 
their endeavor to show how much current they can stand Item ember 
the principle that a moderate amount of heat applied for a longer 
penod is more effective than pushmg up to the limit of tolerance for 
a shorter period 

Observance of these simple precautions will greatly help to "-oid 
some embarrassing moments at the beginning of one’s 
peutic practice Accidents resulting m^hurns or othor 
Von. IV, Ser 39 — 5 
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occur unavoidably, but as long as tbe physician bas used a technic 
accepted as standard by those practicing m the same co mm unity, he 
will be relieved from all unreasonable responsibility 

B DANGEE8 OF LIGHT TEEATMENT 

Although the term light m its strictest definition denotes only 
the electromagnetic waves which specifically stimulate the retina of 
the eye and give rise to the sensation of light, the general term of 
light therapy , by custom, denotes also the application of the invisible 
mfraied or heat and ultraviolet or actinic rays Treatment by light, 
no matter what source it comes from, is capable of producing pro- 
found biological effects, and it is only excessive intensity of the 
source and excessive length of exposure which produce effects destruc- 
tive to human tissues In the normal physiological state all living cells 
are sensitive to infrared and ultraviolet rays, infrared rnys m suf- 
ficient intensity destroy the cells by coagulation of the protein, ultra- 
violet rays from, 3,100 A.U to 2,600 A.U , are absorbed by the cells 
and cause death by the action on the cytoplasm In normal physio- 
logical state most living cells appear to be insensitive to the visible 
lays It has been shown, however, that under certain extraneous 
influences, as well as by certain changes m the organism, a sensitiza- 
tion to light can come about and m turn produce disease When apply- 
ing a treatment from any light source, therefore, it is important to 
keep m mind not only a dosage which is considered clinically safe m 
the average patient, but also to watch out for abnormal sensitivity, 
and this can be determined only by preliminary testing or by very 
careful observation for early differences from the remedial response 

The dangers caused by light treatment, therefore, can bo divided 
into two groups 

(1) Untoward effects due to overdose or to improper handling of 
apparatus m persons with normal response 

(2) Untoward effects occurring m persons with hypersensitivity, 
either inborn or due to pathological conditions predisposing to such 
sensitivity, and finally m the large group of conditions which arc not 
suited to light treatment at all 

Overdose from any light source may result either from an exces- 
sive single exposure or from exposures repeated over too long a 
period The immediate visible effects of overexposure are an erythema 
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of varying degree, due to the infrared (heat) rays, exceptionally 
there may be even immediate blister formation. Ordinarily, how- 
ever, the erythema disappears in an hour or so and in a few hours 
the effect of the ultraviolet (actinic) rays begin to show This con- 
sists of a dermatitis — skin bum — of varying intensity and extent 
In addition general symptoms may develop, headache, nausea, or 
even high fever and irregularity of heart action Several instances of 
such cases happened when patients fell asleep under an ultraviolet 
lamp or when they determined to find out how much irradiation 
they could stand The severe general effects are due to the flooding 
of the blood stream with the destroyed protein substances It is, of 
course, well known that overdoses of natural sunlight can bring 
about similar severe reactions With the present craze for sun tan- 
ning, more and more people have overexposed themselves at the sea- 
shore or in commercial establishments and there followed an acute 
painful inflammation of the skin, blisters and a fever up to 104 
degrees Humphns reports a fatal case of a woman forty-eight years 
old, who took the “sunlight treatment” unknown to her doctor and 
her husband, and who after the second treatment became ill and 
developed two bums of brick-red color on the left leg and the lower 
back A few days later she developed fever, diarrhoea, hamiatemesis, 
passed dark blood and died twelve days after her second treatment 
At the post-mortem examination gastric and duodenal ulceration was 
found and the medical men present agreed that these were the result 
of the burn 

The dangers due to improper handling of apparatus relate prin- 
cipally to the home use of ultraviolet generators A fatal accident 
was reported from England a few months ago, where a young man 
was electrocuted while touching an ultraviolet lamp which he lit m 
a bathroom It was found that there were about a half dozen ways 
m which electrical shortcircuiting could have happened with that 
particular make of lamp Placing the quartz burner directly over 
the patient is dangerous, because if it should suddenly crack or be 
broken by a careless operator or by unexpected movement of the 
patient, the volatilized mercury falling on the skm will cause very 
serious bums Though rare, accidents of this sort will happen, and 
I have myself seen a burner thus explode at the Reconstruction 
Hospital and its fragments and the mercury spatter m all direc- 
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tions By the older of the Charity Board of Paris it is formally 
forbidden to place the patient directly under the burner of a mer- 
cury arc lamp Humphris criticizes the tendency of manufacturers' 
advertisements to depict lamps placed directly above a recumbent 
patient. 

The protection of eyes against madiation must he strongly em- 
phasized, for as a result of its neglect various forms of inflammation 
have occurred. Painful conjunctivitis of both patients and careless 
operators have been reported, and lecently Lear has described a 
definite inflammation of not only the conjunctiva hut also of the 
cornea, ins and the lens, called photo-ophthalmia One of his cases 
occurred m a man who had seveial “sun-ray” treatments m a 
Y If C A. gymnasium, with his eyes unprotected 

The individual sensitivity of fair people, blondes, young chil- 
dren and old people is well known and if disregarded, may result 
m skin bums and untoward general effects A congenital error m 
metabolism, consisting in the presence of a minute quantity of sub- 
stances allied to haanatoporphyrin, results m some children and 
adults so affected after their exposure to bright sunlight m mahase 
followed by painful skm eruptions causing ulceration and necrosis 
After ingestion of certain sensitizing substances like eosm, quinine, 
methyl-blue, a similar temporaiy sensitization may pievail Only 
careful routine skm tests, which are possible now by the simple 
devices recommended, will protect people with special susceptibility 
against serious untoward results following ordmaiy doses of gen- 
eral irradiation Extra precaution should be taken with alcoholic 
subjects, patients under treatment by vaccines and serums, or under 
medication with aisenic or sulphonal, as they seem too sensitized 
towaids light treatment 


C LEGAL EESPONSEBILITY IN ACCIDENTS 

In order to arrive at a clear conception of the liability arising m 
case of bums and other accidents during the rendering of electrical 
and light treatments, the Special Committee on Physiotherapy of 
the Medical Society of the County of Hew York asked for a legal 
opmion in this matter, and the reply of Counsel under date of 
Hovember 21 , 1927 , is herewith republished. 
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“You hare asked for my opinion as Counsel to the Medical Society of the 
County of New York upon five questions submitted to me in your letter of 
November 2, 1927 

“Your first question is as follows 

Tf a burn or other accidental injury occurs m a physiotherapy department 
of a hospital where treatments are rendered under a physician’s direction by 
nurses or technicians employed by the hospital, who is liable?’ 

“As I understand the law, neither the hospital, the physician, nor the nurse 
is absolutely liable for any injury that may occur to a patient In other words, 
they are not guarantors against misadventure An accident, if it be purely an 
accident and not the result of any neglect or improper act or neglect, does not 
form the basis of liability 

“Assuming, however, that the inquiry has been occasioned by negligent or 
improper treatment or neglect, the nurse or technician whose improper act or 
neglect resulted m the injury is, of course, personally liable Such liability is, 
of course, rarely enforced because generally the technician or the nurBe is not 
financially responsible 

“The physician under whoso direction treatments are rendered by a nurse or 
technician is responsible under the doctrine of respondeat superior The physician 
is not, howover, liable for any injury occasioned by an act of the nurse or tech 
mcian without the scope of their employment, such, for example, as a wilful 
attack upon a patient 

“The hospital, if it be an institution organized for profit, would be respon 
sible to the samo extent as would be the physician and upon the same principle 
of respondeat superior If the hospital, however, is a non profit institution, tho 
hospital is relieved by law from any responsibility 

“Your second question is as follows 

Tf a burn or other accidental injury occurs m a physiotherapy department 
of a hospital following a treatment rendered by the physician in charge or any 
other physician, who is liable?’ 

“The physician m such a case, always assuming that the injury has re 
suited from negligent or improper treatment or neglect, is directly responsible 

“Your third question is as follows 

T)oes the liability insurance taken out under the plan of tho County Medical 
Society protect the physician m the above instances?’ 

“The group insurance of the Medical Society of the State of New York does 
protect tho physician for his liability with respect to instances set forth in 
vour first two questions This insurance protects the physician against liability 
incurred by him anywhere and at any time, so long as he is lawfully practicing 
his profession. 
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"Tour fourth question is ns follows 

*If a bum or other accidental injury occurs m a private institution not 
owned or operated by a physician where treatments are rendered by physio 
therapy technicians, can the physician referring the patient there be held liable!’ 

“The physician should not be liable m such an instance unless he has failed 
to exercise due care m the choice of the technician to whom he has referred the 
patient. If the technician is duly licensed under the laws of the State of New 
York and the physician has no knowledge of his inefficiency, a reference to such 
a technician should not involve the physician in any liability The whole matter 
is really one of the exercise of reasonable precaution by the referring physician 

“Your fifth question is as follows 

Tf a physician sends his nurse or technician to a patient and the patient 
pays directly to the technician for the service rendered, in case of an accident 
who is liable!’ 

“If the physician sends to a patient a nurse or technician in the physician’s 
employ and makes that nurse or technician his own agent or representative in 
the treatment of the patient, then the physician is responsible for damages oc 
casioned by the negligent or improper acts or omissions of the nurse or tech 
nician, other than for wilful acts of the nurse or technician clearly outside the 
scope of their employment. 

“If, on the other hand, the physician suggests to the patient that he knows 
a technician or a nurse and with the patient’s consent undertakes the mechanical 
details of having the nurse or technician come to the patient’s house, thus making 
the nurse or technician an independent contracting party, the physician is liable 
only in the e\ ent that he has not exercised reasonable care in the selection of 
the nurse or technician 

“I have consulted Robert Oliver, Esq , attorney to the Medical Society of 
the State of New York, with respect to your questions, and the answers above 
set forth incorporate both Mr Oliver’s opinion and my own 

Very truly yours, 

(Signed) Reed B Dawson, 

Counsel, Medical Society of the County of New York.” 
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Beginning m the fall of 1932 each college holding membership 
in the American Association of Colleges of Pharmacy will increase 
the length of its minimum course of study from three to four years 
This step is being taken by the colleges m recognition of a need for 
a broader type of study than is now required of pharmacy students 
Several Association colleges are so firmly convinced of the value of 
the longer course that they have either already adopted it or will 
do so in 1930 Pharmacy students all over the country are voluntarily 
transferring from the minimum three-year course now in effect to 
the optional baccalaureate course in pharmacy that for several years 
has been offered by leading state and privately endowed institutions 
At least two state legislatures, at the instance of board examineis 
and association officials, have by legal enactment made the four-year 
course mandatory upon the part of candidates who apply for phar- 
maceutical licensure m or after 1932 The National Association of 
Boards of Pharmacy has approved the four-year course The Amer- 
ican Pharmaceutical Association at its recent meeting re-affirmed its 
endorsement of the plan. Pharmacy students m increasing numbers 
are, as stated above, voluntarily seeking the broader, longer course 
College faculties aie rapidly becoming more co nfir med m their belief 
that an additional year should be added to the compulsory curric- 
ulum These evidences point conclusively to the fact that pharmacy 
itself is convinced that, along with other professions, it must heighten 
and strengthen its educational standards 

Space limitations do not admit of a discussion here of the many 
soimd reasons that underlie the adoption by the Association of 
Pharmacy Schools of the minimum four-year course Suffice it to 
say that the delegates responsible for this step and the national 
organizations which have endorsed it were r ' ■" terms 
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of future pharmaceutical practice and of the ultimate advantage 
to pharmacy students than of the immediate educational needs of 
the piesent-day practicing pharmacist In othei -words, the considera- 
tion was not so much a question of what purely technical knowledge 
a pharmacist must now have in order competently to carry on his 
dispensing duties and his commercial transactions, but rather of 
what sort of educational training is best calculated to develop future 
pharmacists for roles broad enough to call for their finest response 
and for a practice that promises more m terms of public benefit 

The step is not revolutionary but evolutionary First came the 
two-year course, adopted generally about 1920, then the three-year 
course, put into effect in 1925 , now comes the four-year plan to be 
effective m 1932 Each extension in course length has justified itself, 
and there is every reason to believe that the latest extension is not 
only founded upon sound reasoning but that it is Bimply anticipating 
and preparing for professional developments that are looming on 
the pharmaceutical horizon 

Pharmacy has piactically abandoned the apprenticeship system 
of training Colleges are now called upon to provide the practical 
instruction that bcensed pharmacists formerly gave to their junior 
assistants Modem conditions make almost impossible, except in 
the small stores, any sort of systematic or efficient practical instruc- 
tion, so that pharmacy students nowadays must not only receive m 
college the scientific training they need, but must receive m addition 
the type of training that was formerly given by preceptois to their 
apprentices before the latter entered a school of pharmacy If col- 
leges are properly to teach the scientific subjects that are absolutely 
essential, are to provide the training m technic formeily given by 
the preceptor, and are to furnish desirable instruction in certain 
cultural subjects, they really need all of four years for the task. 
These and other facts point to the wisdom of the step taken by the 
American Association of Colleges of Pharmacy and its sixty mem- 
ber schools m placing pharmacy upon a baccalaureate basis begin- 
ning m 1932 

In concluding this brief statement it is perhaps well to call 
attention to the requirements of collegiate education for its entrance 
into a medical school, of which all now belong to the A Class In 
the Educational Humber of the Journal of the American Medical 



PBTABAIAOY UPON A B AGO AX AUREATE BABIS 


73 


Association of August 17, 1929, devoted entirely to the education of 
physicians and with no mention of pharmacy m the subject index 
to this issue, it is stated that of the 4,446 medical graduates of 1929 
2,951, or 243 more than last year, had also obtained degrees in arts 
and sciences either prior to entering the medical school or through 
combined courses, at the end of the first, second, third, fourth or 
fifth years of the medical course This year 66 4 per cent of all gradu- 
ates held collegiate degrees, as compared with only 15 3 per cent of 
the graduates in 1910 As noted m table 10, of the 2,951 graduates 
holdmg baccalaureate degrees, 397, the largest number, came from the 
Illinois medical colleges The Hew York schools reported 382 , Penn- 
sylvania, 294, Massachusetts, 193, and Ohio, 145 All the better 
medical schools are now requiring two or more years of college work 
for admission, which brings more students within reach of the com- 
bined courses for the B S and M D degrees “It must not be 
inferred,” says the Journal , “from these statements that a bacca- 
laureate degree should in any sense be made a requirement for the 
obtaining of either a medical degree or the right to practice medicme 
With the requirement of two or more years of premedical study, 
medical education in the United States is now on a par with the 
requirements m other countries There is no objection to any medical 
school which so desires to require entrance qualifications in excess of 
two years and students who have the time and means also have the 
unquestioned right to continue their college education and obtain the 
degree if they so desire It is believed, however, that provision should 
always be made for students otherwise exceptionally qualified who 
cannot obtain the two extra years of college work.” 
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Hospitals, etc , New York City 


AN OBTH OPA2DI 0 STUDY 

Adolescent Pickets until Primary Involvement of the Vertebral 
Column . — Definition The name implies a primary onset of rachitic 
disease during the adolescent period or later 

In going over the literature dealing with the subject one is 
impressed with the unanimity of many of the writers that the affec- 
tion called late rickets is rare 

Some authors going even so far as to deny the possibility of the 
onset of the disease later m life without the patient having an attack 
of rachitis in early childhood, thus, Sill, when speaking of late 
rickets says “hate rickets is very rare ” 

In adolescence, when growth is rapid, bending of bone may 
occur due to failure of the hardening process of bone to keep pace 
with the rapid growth of bone but such condition outside of bending 
bone, is usually not accompanied by any other evidence of rickets 1 
Tubby , 2 after discussing the subject pro and con makes the state- 
ment that “Perhaps, the fairest statement which can be made at 
present is that, although the cessation of the rachitic process may 
occasionally be delayed to late childhood or adolescence, the primary 
onset of the disease after infancy is still subjudice ” 

R Whitman 3 says that late rickets is, as the name implies, an 
affection presenting all the characteristics of the common infantile 
form This, in rare instances, appears m later childhood or even in 
adolescence, and in most instances the affection appears to be a 
continuation, or recrudescence of the infantile form, in others no 
history of a preceding affection can be obtained 

During adolescence, when growth is rapid, there is a period of 
instability and during that time static deformities develop, or, if 
already present, are exaggerated, particularly in subjects living 
under unfavorable conditions who are overburdened or overworked 
74 
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Bv many ■writers the term late nckets is improperly used to 
explain genuvalgum, coxa vara and the like in subjects of this class, 
although none of the distinctive signs of the disease are present. 
Bradford and Lovett, 4 in discussing late rickets remark that late 
rickets is a disease which affects persons at about the age of puberty, 
that it may he associated with albuminuria and that its etiological 
relations are decidedly obscure The physical signs are the same as 
in the rickets of early life, except that the epiphyseal enlargement is 
generally not so great 

Many authors, especially of the European schools, consider the 
involvement of one joint or absence of a generalized condition as 
characteristic of late nckets Thus, Khaggs B quotes Bland-Sutton’s 
opinion, that in late nckets occurring in puberty the peculiar feature 
of it is the fact that it does not tend to generalize itself, as in infancy 
when active growth is taking place, hut may attack the axial skeleton 
or the skull only J ones and Lovett 6 remark that late rickets manifests 
itself particularly at the knee, causing a marked knock knee Riedm- 
ger and Schede when discussing late nckets m Entz Lange’s Lehr- 
buch der Orthopsedie, are inclined to agree with the findings of V 
Recklinghausen, Pommer, Looser and Schmoil, that pathologically 
and anatomically osteomalacia adolescentium and rachitis are identi- 
cal morphologically, certain minor variations which may he found 
can he accounted for by the different growth period m which the 
patient finds himself at the time of the onset of the disease 

They also emphasize the fact that though some cases may he 
recrudescent nckets with its ongm m childhood, many cases are 
newly formed rickets which may attack local parts only, hut may 
also involve the entire skeleton In the localized form of the disease 
the parts most affected aie, in their opinion, the lower and upper 
epiphyses of the femora, and the spmal column Pains usually accom- 
pany the disease in the part affected Rachitis m their 7 opinion is 
not a disease of childhood exclusively, hut may have its onset at any 
period of life, particularly during the growth period, and that 
osteoporosis, nightly drawing pains in the extremities, a p 
pain m the pelvic region, may be a ■ < s* 
result of a thorough study of 103—cases 
ninety-eight were in the adolesr 

/ 
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(1) Late rickets m its severe form gives a typical picture of the 
disease 

(2) The mild form of late rickets is very prevalent 

(3) That late rickets favors spontaneous fracture just like m 
children and may he the cause of deformities 

(4) That the growth deformities are brought about by the sink- 
ing in of the diaphysis into the broadened and softened growth zone 
as a result of mild traumata, and through diminution of growth on 
that compromised side the deformity increases, and thus coxa vara 
and coxa valga, genu varum and genu valgum originate 

(5) That late rickets is the cause of many flat feet and 
scoliotics 

(6) That even osteochondritis caxas and osteochondritis of other 
joints has connection with late rickets 

(7) That even Schlatter’s disease of the knee may in most cases 
be due to late rickets 

(8) Hence in all disturbances of growth, antirachitic treatment 
should be instituted 

(9) That any fresh deformity, especially in knee deformities 
(knock knees), a bloodless correction by conservative method is indi- 
cated before any other procedure is undertaken 8 

In summarizing the above opinions one can easily perceive the 
divergence of the conclusions reached by the respective authors 
"While some authorities look upon late rickets as a rarity, others 
concede that it may be found m a number of cases, but not too 
frequently, while still other writers, particularly the German col- 
leagues hold that late rachitis is frequent in adolescence, and even 
adults, and they attribute many conditions and deformities to a 
mild invasion of the disease during adult life 

Primary Involvement of the Vertebral Column in Adolescent 
Biclcets — As already stated, Eiedinger and Schede call attention to 
the fact that the localized form of late or adolescent rickets mostly 
effects the lower and upper epiphyses of the femora, and the spinal 
column The latter region therefore m their opmion may be affected 
alone without the accompanying involvement of the femora 

In describing the rontgenologic appearance of the affected part 
of the spme they state “Auch m der Wirbelsaule kommt es zu 
solchen lokalen Emschmelzungen, die dann rasch zu schweren Skoli- 
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osen fuhren, oft imter den klimschen Erschemungen emer Spondy- 
litis ” 

Translation Also in the vertebral column do we find a fusion of 
the bodies which lead to a rapid scoliotic deformity and often is 
diagnosed clinically as a spondylitis 

Fromme is even more explicit in his explanation of the causes for 
ciooked spines in rickets 

“Dass Verkrumm ungen der Wixbelsaule bei der Rachitis des 
Ehndesalters haufig auftreten, ist allgemein bekannt Dagegen ist es 
noch imm er eme Streitfrage in wieweit die Spatrachitis als etiolog- 
lscher Factor fur diese Verkrummungen m Frage kommt Die bish- 
enge Beobachtung hat keinmal das Entstehen emer — Kyphoskoliose 
gezeigt, wohl aber entstanden haufig Kyphosen Die Erkrankten 
gaben wiederholt an dass sie erst in den lezten Wochen oder Monaten 
emen runden Rucken bekommen hatten Da histologische Dnter- 
suchungen m grossen Umfange anzustellen, wie es Fragenheim 
verlangt, selir schwierig sem wird, kanm auch hier vielleicht die 
systematische Rontgenuntersuchung Forderung bringen . 9 

Translation That deformities of the spinal column are very 
frequent accompaniments in rickets of childhood, is well known 
On the other hand, the question of late rickets as a causative 
factor m deformities of the spine is still a mooted one Observations 
to date have failed to show kyphoscoliotie deformities of the spine, 
but sudden appearances of kyphotic deformities were plenty Many 
of the patients stated repeatedly that their round backs appeared 
in the last few weeks or months Since histological examination as 
asked for by Fragenheim is difficult to carry out to a great extent, 
we can perhaps progress by a systematic study with the aid of X-rays 
Additional Data -. — Just as one finds discrepancies with reference 
to the existence and frequency of the so-called adolescent rickets, so 
is one doomed to disappointment in scanning the literature for a 
thorough description of the symptoms and signs of the disease. One 
may find a valuable point emphasized here and there, and things and 
appearances which one author considers essential from a diagnostic 
point of view the other authors have seen fit to ignore 

To illustrate Jones and Lovett give a general description that 
the relation of this late deformity to osteomalacia is doubtful and 
the pathology is not clear, but the change seems to consist m a delay 
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of endochondral ossification associated "with the special growth in 
length of the long hones which occurs at the time of puberty It has 
also been associated with a diminished resistance 

Riedinger and Schede are more explicit m calling attention to 
the cyanotic appearances of the skin, tendency to venous stasis of 
the hands and feet, as well as exaggeration of reflexes depending a 
good deal upon the severity of the disease Frn mm e, 11 m his ex- 
haustive article dealing with late rickets cited above dwells upon 
the intimate relationship of late rickets with tetany Engelman, 12 
again while speaking of habitual or postural scoliosis, calls attention 
to the presence of notches, in the ventral portion of the vertebral 
bodies in rachitis, and that these characteristic notches are never 
found in abundance nor is the depth of the notches which one Bees 
m rachitic cases found in normal children He also mentions the 
fact which has the sanction of all observers that many habitual scolio- 
ses in childhood or even m older children may have their origin m 
mild rachitis In view of the fact that in the first three years of life 
the vertebral growth is very extensive, rachitis will attack that part 
of the body readily 

From the third to the sixth year the vertebral growth is quiescent, 
the entire length of the vertebral column, according to Longer in- 
creasing during that period about one to one and one-half c m only, 
and thus during that time the spinal column is not usually attacked 
by acute rachitis At the sixth year of life when the spinal column 
again becomes active m growth, at that time rachitis may again 
attack the fungous processes of the vertebral bodies and produce 
deformities Longer quoted by Engelman 13 

How, after having studied what others had to say about adoles- 
cent rickets or rickets in late childhood let us compare our own find- 
ings with those of the other workers m the same field and see whether 
the observations tally 

Number of Cases — The writer had occasion in the last few years 
to observe a number of cases whose first manifestations of deformity 
were in the spinal column, the progress of whose disease I had full 
opportunity to follow, and to observe, and as a result of which I 
am ready to conclude that all of these cases were tardy or late rickets, 
with primary manifestations in the vertebral col umn 

The reasons for my conclxiswns are, (1) Because of certain char- 
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acteristics in the method of onset, (2) because of the radiographic 
appearances of the involved parts and the surrounding areas, (3) 
because of the accompanying diagnostic features , (4) because of the 
improvement of the condition following antirachitic treatment. 

Humber of patients seen thirteen female, five male, but owing to 
the fact that only ten gave me their full cooperation and an oppor- 
tunity to observe them for a long time, I shall use those ten as the 
material upon which to base my conclusions Incidentally permit me 
to remark that, whereas in Fromme’s series preponderance of the 
male sex in adolescent rickets was noted, m my own cases the pre- 
ponderance of the female sex is marked 

Thus, in his series of ninety-eight adolescent rickets, ninety- 
two were male, and only six were female 

Age The age ranged in my series between seven and eighteen 
years of age 

Onset All my cases insisted and so did their parents insist 
that the onset is recent, and that they were absolutely certain that 
previous to the onset of that deformity except for their feeling 
fatigued and exhausted at the slightest efforts, they had no out- 
spoken disease 

One was of two months’ duration, one of three months’ dura- 
tion, and with the exception of one case whose deformity of the 
spine dated back to one year though the onset was sudden then, not 
a single case had the condition longer than four months 

That the observation of the parents can be relied on is the fact 
that two of the boys are college students, and sons of prominent 
physicians of Hew York, and two of the girls were daughters of 
school principals, also the parents of the other children belonged 
to the intelligent class 

Characteristics Painless onset This is contrary to the teachings 
of many observers, as many of them, especially the German writers, 
emphasize the painfulness of the involved part, and a painful onset 

Hone of my patients complained of great pain in the region 
involved, and were it not for the sudden appearances of a marked 
deformity of the spine the family would never have thought of the 
need of seeing a physician 

There was only one exception m A. L , age nine, who had pains 
at the junction of the ribs posteriorly, at sixth and seventh dorsal 
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with slight beading at the region accompanied by a slouchy attitude 
There is -usually a history of weakness and fatigue felt at the slightest, 
exertion for a few months prior to the onset of disease, poor appe- 
tite, patient somewhat restless and irritable All my patients gave 
practically the same history 

Appearances of skin All the patients which I have encountered 
had a marble-like skin, sallow and putty-like, and somewhat anaemic, 
the appearance of the skm resembling that of a cretin except that 
the former’s skin is moist 

The deformity of the spine may be kyphotic which in early rick- 
ets is characteristic but in late rickets, the kypho-scoliosis is quite 
frequent In my cases, with the exception of one case, A L , age 
nine, whose deformity was purely kyphotic, all other cases were 
of the kypho-scoliotic type, especially when standing The spinal 
deformity is not accompanied by spasm of muscles either on the 
concave or the convex side of the deformity of the back, and though 
the condition may resemble a spondylitis, the absence of night pains 
and spasm of muscles and the sudden onset, should put one on guard 
In all my cases the above characteristics were noted Accom- 
panying weak feet were found in four, pot bellies with weak feet in 
two, and the remains of early rickets such as beading of the ribs, a 
depressed chest (Harrison’s grooves) and chicken breast in one case 
only, a girl of twelve, though the mother could not give a definite 
history of past rickets 

Reflexes With the exception of one patient, It 2ST , age twelve, 
whose rickets was probably a recrudescent one, and whose reflexes 
(knee) were somewhat increased, all the other patients gave normal 
responses to the testing for various reflexes 

Electric Reaction — The spinal muscles when stimulated by a 
galvanic current show a great diminution in their response, equally 
so on both sides of the spinal column. In this connection the writer u 
would like to call attention to a previous study which he has recorded 
elsewhere, with reference to the electrical stimulation of the muscles 
of the spine and the reactions, under normal and pathologic condi- 
tions Thus, electrical stimulation applied to the normal spine gives 
the following characteristic reactions — 

When both applicators are applied to one side of the dorsal 
region, the upper six or seven dorsal vertebrae, while the person is m 
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prone position on the table, and the arms are so held that the pos- 
terior muscles of the shoulder are somewhat contracted and the 
scapulai approximate each other, there is a marked contraction of 
the muscles in that region to a medium galvanic stimulation, with the 
rotation of the spinous processes of the stimulated side to the oppo- 
site side, resulting in a slight lateral bending so as to form a curve 
with the convexity away from the side stimulated If the stimulation 
is marked, the muscles of the entire length of the spine seem to 
respond, even though the electrical stimulation is applied to the 
upper dorsal region only On the other hand, if the arms are slightly 
abducted and placed in a position so as to relax the trapezn and get 
the scapula; away from the spinous region a stimulus applied to the 
region of the locality mentioned above (the upper six or seven dorsal) 
will produce a rotation of the spinous processes over to the side of 
the stimulation, and produce a slight convexity in that region, while 
the concavity will be directed to the opposite side 

If an electrical stimulus is applied to the lumbar region ex- 
clusively, if to one side only, there is a lateral bending with the 
concavity towards the stimulated muscles, and a slight increase of 
the lordosis in that region is observed 

In scoliosis of the spinal column we also find certain electrical 
reactions which are pathognomonic In early cases there seems to 
be hypersensitivity on the convex side of the curve to the electrical 
stimuh A mild current which ordinarily would not excite a reaction 
m a normal person may produce pam if applied in such early cases, 
and the spinous processes of the stimulated region will rotate to the 
other side away from the contracted muscles On stimulation of tko 
muscles on the side on which the concavity of the curve is situated 
a much greater stimulus is needed to get a reaction, at times as much 
as three times the strength of the stimulus needed to get the reaction 
on the convex side Then, when the reaction does take place, it does 
not have enough power to rotate the spinous processes over to the 
other side, but stimulates the muscles of the concave side so that the 
spine will straighten somewhat by pulling the column toward the 
centre 

In comparing these reactions with the reactions usually found 
in the cases of adolescent rickets which I had a chance to study, the 
Von rv, Seb 39 — 0 
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significance of tlie statement that a marked diminution of response 
to electric stimuli equally on both sides becomes manifest 

Recapitulations — (a) formally the right side of the back m 
right-handed people will be more alert to electric responses than the 
left side 

(b) In muscle strains and back injuries with accompanying 
muscle spasm, the side where the muscles are spastic will respond 
more vigorously to electric stimulation 15 

(c) In scoliosis, the convex side of the deformity will manifest 
a marked hyperexeitability, while the concave side of the deformity 
will display hypoexcitability, at times, to a marked degree 

( d ) In those patients whose deformities of the spine accompany 
rickety manifestations the back muscles display a marked weakness 
with an accompanying hypoexcitability to electric stimulation equally 
on both sides of the trunk, convex as well as concave 

(c) As the rachitis improves the electric excitability gradually 
returns to normal to the extent that eventually the electric response 
may again become more vigorous on the right side of the back, and 
both sides will respond to greatly reduced currents 

CHABACTEBISTIO X-KAY APPEARANCES 

The appearance of the rontgenologic picture is one of the most 
valuable aids in the diagnosis of rachitis of the spinal column In 
severe involvement of the vertebral column one must guard againBt 
making a diagnosis of spondylitis which can be cleared with the aid 
of a clinical study of the case 

Those cases, however, whose symptoms are less severe, and whose 
spinal deformity is the first manifestation of the condition for 
which medical aid is sought, a painstaking examination with mini- 
mum findings may be richly rewarded by a good rontgen picture, 
used as an aid and even as a guide 

The following characteristic appearances of the X-ray pictures 
I found of great assistance, and I am putting them down as I found 
them 

(a) Thickening of the epiphyseal plates of the upper and lower 
portions of the vertebral bodies scattered irregularly through the 
entire spinal column, even m portions where spmal deformities are 
absent (Fig 1 a and b, Fig 2 a and b ) 
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7 P age 7 Sudden onset of weakness and slight stoop with tendency to mild latcml nine The 
notches are verj marked and abundant in this case. 
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exertion (a) Representing antero posterior Mew showing standing and l>ing positions 
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(6) The epiphyseal plates are noted for their marked glistening 
appearances in some parts, and indistinct merging lines in other 
regions, some fuzzy looking in appearance and cup-shaped depres- 
sions, as in rachitic involvement of the epiphyseal portions of the 
long bones (Fig 3 ) 

(c) Notchmgs or incision-like depressions m the ventral por- 
tion of the vertebral body, I have found piesent in the majority of 
my cases Some are deeply notched, others looked punched out 'with 
a concave appearance anteriorly and with a prolongation mto the 
middle of the body of the vertebra, making the appearance as if it 
were cut into These notchmgs seem to involve the mid and lower 
dorsal only, never the lumbar region They seem to be m direct 
relationship with the seventy of the disease, because improvement 
of the rachitis will also help make those notches disappear (Fig 4 ) 

In order to be able to observe them a lateral view must be taken 
of the spinal column, as only in that position can the antenor portion 
of the vertebral body be properly studied My observation and con- 
clusions with reference to the importance of these notches m rachitic 
disease of adolescence tally with the findings of Engleman, 16 although 
I have drawn my conclusions independently of his, some years ago, 
and only lately have I come across his writings on the subject. 

(d) In cases with mild rickets with a weakness of the spinal 
muscles and ligaments, and in consequence the presence of a lack 
of stability of the spinal column, there will be a marked difference 
m the appearance of the X-ray of the involved portion of the spinal 
column between the recumbent and standing posture of the patient, 
the reason being that in a standing position, because of the relaxa- 
tion of the muscles and ligaments, there is a falling forwaid of the 
bodies of the vertebrae, and a buckling appearance results, while m 
the recumbent posture the embarrassment of the unprotected bodies 
is relieved, and thus the seeming deformities disappear It is worth 
while to bear this pomt in mmd as a good many physicians aro in 
the habit of examining their patients fluoroscopically, and thus 
may trip up on the cause and extent of the deformity (Fig 5 ) 

( e ) There may also be present the usual rachitic appearance of 
the ends of the ribs at its junction with either the sternum or the 
posterior part, the flaring out of the ends, or the frayed out appear- 
ances may be seen 
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LOCATION OF LESIONS 

As I have mentioned before, epiphyseal enlargements in the 
spinal column can take place in any portion of the column, even at 
the ends of the ribs, the notches in the bodies of the vertebra which I 
have spoken of at length are usually found in the mid and lower 
dorsal, never m the lumbar, region. On the other hand, marked 
changes in the bony structure of the spine following or complicating 
a rapid advent of adolescent rickets is always found m the lower 
dorsal and entire lumbar region The reason for the particular pre- 
dilection for the involvement of that region may be static, but I 
suspect that there may also be an additional cause which is as yet 
obscure, because these marked deformities predominate m women 
In male cases the changes in the bodies of the vertebrae are not so 
marked and the ultimate prognosis as to the restoration of the patient 
to normalcy is more to be expected m the male cases than m the 
female Tor a full discussion of the subject the reader is referred to 
the paper on “Clinical Mobility of the Spine,” mentioned before, 
where the reasons for the preponderance of curvatures in the female 
is discussed, and where it is pointed out that the lumbar-sacral region 
differs in shape, angle and projection and size m the two sexes, 
especially so at puberty 1 

BLOOD FINDINGS 

In looking for the presence of reduction of calcium and phos- 
phorus for the purpose of clinching the diagnosis one is bound to 
meet with disappointment Theoretically there is supposed to bo a 
reduction of calcium and phosphorus m the blood T 0 Hcff m 
his article on rickets in Tice’s “Practice of Medicine,” 17 when speak- 
ing of blood chemistry m rickets of childhood, remarks that the 
characteristic chemical finding m the blood is the lowered phosphorus 
content The normal quantity ranges from four to five milligrams 
per 100 c c. of blood In active rickets a content below 3 5 mg 
per 100 c c. 

Mormal blood calcium ranges from 10 0 to 11 0 mg per 100 
c c of blood. It is generally regarded as little affected m rickets 

Certain investigators, however, believe that rickets may be of 
two varieties, one with low phosphorus content and the other with 

1 Archives of Surgery, March, 1024 
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low calcium In adolescent rickets, however, the above blood findings 
are not frequent and though positive blood findings will facilitate 
the diagnosis, the negative does not rule out the disease Only one of 
the cases had a perceptible diminution of the phosphorus m the 
blood 

The case was J D , twelve and one half years of age, daughter of a school 
principal with proper environment, and a good healthy family history Weight 
ninety three and one half pounds. She came to my office on October 10, 1927, for 
an incipient scoliosis of two months’ duration, and fatigue after moderate exer- 
tion, which was detected by the mother and confirmed by the family physician, 
who referred the case to me 

Examination showed a sallow s hin, with flabby musculature, slightly anemic, 
palo mucous membrane, heart normal, clear chest, reflexes normal, spleen some- 
what enlarged, with a right dorsal curve and left lumbar of very mild degree 
No spasm of spinal muscles, hyposensitive to electric stimulation on both sides 
of bach. Motion of back quite free Both lower extremities of equal length. 

The X ray findings were Epiphyseal portions of the lower dorsal increased 
in thickness and volume, while other vertebral bodies had indistinct and fuzzy 
looking cartilages The ventral portions of the dorsal of the lower regions were 
cup shaped and frayed There was a double scoliotic curve m the dorsal lumbar 
region in the erect posture which disappeared completely when patient was placed 
in recumbent posture Upon theso symptoms and signs enumerated above I have 
diagnosed the caso as late rickets, though the extremities were not involved. 

Tho diagnosis was confirmed by Dr I Newton Kugelmass, in whose care Bhe 
was placed for her metabolic correction, who wrote that the girl is suffering 
from nutritional dystrophy with active rickets and secondary anemia with the 
following blood findings Hremoglobin 05 per cent, red blood cells 3,300,000, cal- 
cium 8 6 mg per cent, phosphorus 2 6 mg per cent. The last note sent to mo by 
the doctor in response to my inquiry as to the present condition of tho patient 
was to the effect that she improved nutritionally on an antirachitis basis dietary 
rigime paralleled by orthopedic treatment 

IHPOBTANOE OE EAELY DIAGNOSIS 

In early cases tvben tbe perceptible deformities of tbe spinal 
column are due to relaxation of tbe surrounding muscles and liga- 
mentous binges, evidenced by tbe possibility of correcting tbe 
curve as soon as tbe patient assumes tbe recumbent posture, a per- 
fect cure can be predicted with certainty, provided tbe ortbopasdist 
is able to receive tbe cooperation of tbe patient’s family It must 
therefore be made clear to them that tbougb tbe disease as it is at 
present looks mild and unpretentious, tbe tendency of tbe deformity 
is to become more pronounced as time goes on, > ■ • ^ - pre- 
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ventive measures are taken immediately I Lave never found it dif- 
ficult to convince the people of tLe seriousness of tLe condition 

More so is it essential for tLe orthopaedist Limself to recognize 
rickety involvements of tLe spine before definite cLangcs Lave been 
permitted to take place m the vertebral column, and which changes 
make the deformity a fixed one It is true that many cases may come 
to the physician with the deformity already well established and then 
our duty is to make the best of it, but in those cases, who make it 
their business to come at its mcipiency, it is our duty to make the 
most of it in a preventive way 

TREATMENT OF RACHITIS OF THE SPINE 

All the cases which I have encountered have already had a 
course of treatments with gymnastics Two of them have been ad- 
vised operative interference in order to prevent further bending of 
the spine 

I feel it, therefore, my duty to emphasize that m cases of late 
rachitis of the spine, not unlike rachitis m childhood, even m mild 
cases, rest is indicated Keeumbent posture is the only posture that 
will relieve the patient’s fatigue, and also will relieve the patient’s 
irritability The straightening of the spine and the disappearance 
of the scoliotic curves, when the patient assumes the recumbent 
posture in those weak-backed rickety cases, show us the way, and it is 
our duty to follow nature’s lead In addition to rest, cod liver oil, 
two drachms, three times a day, after meals, and elixir of phos- 
phorus, one drachm, three times a day, before meals, taken inter- 
nally, has given me encouraging results Some of the patients could 
not tolerate the cod liver oil after a while Those patients I gave 
olive oil, two drachms, three times a day, which oil has been 
exposed to the Alpine rays for ten minutes 

Rest, nourishing food and the above remedies for six weeks to 
two months, with mild exercise of their limbs while the patients are 
on their backs, will prepare them for the treatment with supports, 
and corrective gymnastics, which latter should be very mild at first, 
and increased gradually as the patient improves and is getting accus- 
tomed to it 

These cases should be given a removable support by preference, 
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as it is essential that the muscnlature which is not spastic bnt weak 
should be given a chance to develop 

A mild Earadie or smusoidal current applied to the back muscles 
will assist in the restoration of muscle tonus, and help the patient to 
regain confidence in assuming the erect posture By no means should 
ankylosing operative procedures be instituted for its correction, es- 
pecially early in the disease, as the cure is worse than the disease 

BEOAPITTTLATION 

(1) Adolescent rickets without any history of rachitis m child- 
hood is not as rare as a good many authors would have us bebeve 

(2) The possibility of a primary rickety involvement of the 
spinal column should be borne in mind 

(3) Sudden appearance of a sbght deformity of the spine in 
adolescent age, preceded and accompanied by exhaustion or marked 
fatigue after moderate exertion, with a lack of spasticity of the back 
muscles where the deformity is located, and with the presence of 
hypoexcitability of the convex as well as the concave side of the 
scoliotic deformity, rachitis should be thought of as a first con- 
sideration 

(4) The X-ray appearance of the spinal column is of great 
diagnostic importance 

(a) The pictures should be taken with the patient in erect, as 
well as recumbent posture, m order to observe the influence of the 
posture upon the apparent deformity 

(b) It is essential that antero-postenor and lateral views be 
procured in order to be able to observe every deviation from normal 

(c) Extraordinarily thickened cartilaginous plates of the upper 
and lower ends of the vertebral bodies, and indistinct demarcation 
bnes at the epiphyseal regions m other vertebral regions, cup shaped 
and frayed appearances of the ventral parts of the vertebral bodies, 
or notches m the ventral part of the bodies of the vertebrae, are 
sure signs of rickets, and if recognized early will save the physician 
much embarrassment 

During the rickety stage the patient’s resistance, being lessened, 
is exposed to many infections such as inflamed tonsils, caries 
of teeth and many others, especially of a chronic nature, and one 
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must always be on bis guard agamst taking tbe effect for tbe cause, 
and thus overlook tbe real diagnosis of tbe true condition 

Bradford and Lovett, when discussing tbe subject of lateral cur- 
vatures remark that “if cases with rickets were more carefully 
examined scoliosis would be more frequently observed ” I should 
like to paraphrase tbe remark by tbe statement that if cases with 
tbe so-called idiopathic and postural scolioses weie more carefully 
examined rachitis would be frequently found 
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THE SURGICAL CONSIDERATION OF CHRONIC 
ULCERATIVE COLITIS * 


By EDMUND HORGAN, M D , and JOSEPH HORGAN, M D 
Washington, D C 


Oases of chrome ulcerative colitis in which medical measures 
have failed are occasionally referred to the surgeon for an opinion 
as to whether any form of surgical treatment can give the patient 
relief The two methods of operation most frequently used to accom- 
plish this are (1) the division of the ileum with enterostomy, by 
which means the fecal current is diverted through an artificial anus 
in an attempt to facilitate the healing of the ulcers by relieving the 
colon of material which may irritate it, (2) appendicostomy or 
cecostomy, by which means the colon can be medicated and can also 
be irrigated to keep its ulcerated surface cleaner Either to excise 
the diseased portion of the colon, or to short-circuit it by means of 
an lleo-sigmoidostorny is a measure that has not proved helpful 

When a case of chronic ulcerative colitis is referred to a surgeon 
he should learn if the diagnosis has been definitely established All 
other varieties of colitis should be excluded A diagnosis of chronic 
ulcerative colitis can be established by a clinical history, a sig- 
moidoscopic examination, and bacteriological and roentgenological 
studies A history of frequent watery stools containing mucus, pus, 
and blood, the characteristic lesions of the mucous membrane seen 
through the sigmoidoscope, the finding of the diplostreptococcus of 
Bargen, 1 and the tubular colon shown by the roentgen-ray are the 
chief factors m arriving at a diagnosis Only by these means can 
a correct diagnosis of chrome ulcerative colitis be made as the 
symptoms long associated with this disease — diarrhoea with mucus, 
pus, and blood m the stools — are co mm on to other forms of colitis 
as well A bacteriological study of the stool yields little diagnostic 
evidence, as the flora of the colon seems to depend not only on the 
pathological condition of the colon but on other unrelated factors 

* Presented before the Surgical Section of the Medical Society of the District 
of Columbia, October 26, 1929 
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Pain, tenderness, abdominal distention, and loss of appetite are 
variable and are as frequently present in other forms of colitis 
As the name, chronic ulcerative colitis, suggests the disease is 
a chronic condition beginning usually, though not always, with a 
mild intestinal disturbance which recurs with an increasing soften- 
ing and frequency in the stools until diarrhoea becomes pronounced 
The patient is often doubtful about the beginning of the disease as 
it may have existed for a long time in so mild a form that he has 
been unaware of having a disease of the colon There may, at a later 
period, be a rapid progiess m its development which would give 
the impression of an acute condition Usually it is weeks or months, 
or even a few years, before the stools become liquid, with mucus, 
pus, and blood appearing in them There may be eight or ten stools 
a day and in the most advanced cases a much greater number In 
one of our cases the patient had lost sphincter contiol and there waB 
a continuous discharge of mucus, pus, and blood. In mild cases, or 
during periods of remission, the mucus, pus, and blood may appear 
m the stools m such slight amounts as to be almost negligible, while 
in more severe cases it may form the greater part of the stools There 
is usually little pain or abdominal distention Loss of appetite and 
weakness may come as the disease develops, and m severe cases 
emaciation may follow In the early, mild stages tho patient fre- 
quently carries on his normal activities, in the advanced stages 
emaciation and weakness may force the patient to remain m bed 
[Remission and recurrences are characteristic of the disease and with 
the chromcity mark it from other forms of colitis 

The use of the proctoscope or sigmoidoscope is indispensable in 
establishing a diagnosis with any certainty Hurst 2 m emphasizing 
the importance of their use in diagnosing the various forms of 
colitis has said “Hobody would think of treating a case of tonsilitis 
without looking at the tonsils, it is even less justifiable to treat a 
case of colitis without looking at the colon, because the symptoms 
are far less distinctive ” The ulcerated surface of the colon presents 
a fairly distinct appearance which vanes with the progress of the 
disease In the early mild stages the mucosa of the colon is granular, 
diffusely hyperremie, and somewhat cedematous It is easily broken 
and bleeds with the lightest touch The ulcers when present are scat- 
tered In the more advanced stages the mucosa becomes swollen, 
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cedematous, and haemorrhagic The nlcers are numerous and con- 
fluent In the center of each ulcer there is a yellow exudate, which 
when wiped off leaves a red, bleeding spot 

That the roentgen-ray is also an important means m making a 
correct diagnosis of chronic ulcerative colitis has been demonstrated 
by the work of Oarman and Moore 8 Here again the findings in 
the early stage differ from those in the later stages, so that the 
x-ray may show only the spasm which is caused by the irritation of 
the inflamed mucosa, or it may show the narrowing of the lumen 
and the absence of haustra which is typical of well-developed cases 
of chronic ulcerative colitis There may be an occasional stricture 
caused by a deep ulcer, and in rare cases a more extensive contraction 
The conclusive evidence to be used m making a diagnosis in 
chronic ulcerative colitis is the isolation of the diplostreptococcus 
which has been attributed to be the causative factor of this disease 
This organism was described by Bargen, 1 who in a series of sixty- 
eight cases, during a two-year period at the Mayo Clinic, repeatedly 
isolated a Gram-positive, lancet-shaped diplostreptococcus from 
material taken from the depths of ulcers in the colon of patients 
having chronic ulcerative colitis When he 4 injected cultures of this 
diplostreptococcus intravenously into 459 rabbits, 28 per cent of 
them showed lesions in the colon and 30 per cent developed diarrhoea 
Other strains of streptococci injected into rabbits durmg the same 
period of time produced lesions in the colon m not more than 2 per 
cent of the number Twenty-five out of twenty-eight dogs treated 
with injections of pure cultures of the diplostreptococcus developed 
ulcers and haimorrhages In 1928 Bargen B reported that of 250 
patients at the Mayo Clinic treated with vaccine injections during 
the years 1924, 1925, and 1926, 43 per cent were free from symp- 
toms and 70 per cent, were able to resume a normal, active life 
The results in a small senes of cases which we have recently 
reported 0 have tended to confirm Bargen’s conclusions that chronic 
ulcerative colitis is an infectious disease with the diplostreptococcus 
as the primary causative organism This organism was found in 
bacteriological studies in the five cases referred to us m which the 
diagnosis of chrome ulcerative colitis was further established by 
sigmoidoscopic examinations and roentgenological studies In each 
case material for culture was obtamed according to the method 
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worked out by Bargen, 4 After the bowel bad been properly cleansed, 
the sigmoidoscope was passed and several ulcers were rubbed with 
cotton until the base of each was free from exudate By curetting 
with a long platinum loop, material for culture was obtained from 
these bases This material was used to inoculate culture media, 
vaccine and bacterial filtrate were prepared from the diplostrep- 
tococci of Bargen which were isolated, Bosenow’s technic being fol- 
lowed in both processes The autogenous vaccine and bacterial filtrate 
were each injected subcutaneously m the patient each week, three 
or four days apart, over a period of four months The dose of each 
was 0 5 C.C to start with and after a month this was increased to 
1 0 or 1 5 c c In each of the five cases the patient showed decided 
improvement after the first four or six weeks of treatment This 
improvement contmued, and when the treatment ended in no case 
did a sigmoidoscopic examination reveal an ulcer m the colon 
These five patients presented various stages in the development of 
the disease One patient who had lost forty pounds m weight and 
had been bed-ridden in a hospital for about three months was in an 
extremely grave condition At the time we reported his case, he 
had had no return of symptoms m two years From a recent com- 
munication we learn that he is still well. Bargen 7 reports that 
Bosenow has recently immunized horses agamBt the diplostrep- 
tococcus found in cases of chronic ulcerative colitis He has used 
the serum with satisfactory results in the treatment of very severe 
cases of the acute fulminating ulcerative colitis Of the seven cases 
m which the serum treatment was used, two patients recovered and 
five improved, two of these, however, died later, one after an lleo- 
sigmoidostomy had been performed for a suspected malignant con- 
dition and one from a chronic condition Previous to the use of 
serum injections the methods of treatment in the acute fulminating 
phases of the disease were not as satisfactory and the mortality rate 
was higher 

Lockhart-Hummeiy 8 noted that, “at the discussion on ulcerative 
colitis which took place at the Boyal Society of Medicine in Janu- 
ary, 1909, figures were obtained from most of the London hospitals, 
and they proved that the mortality up to that date was over 50 per 
cent” Logan, 0 in 1918, renewing 117 cases of chronic ulcerative 
colitis, stated that, “the prognosis m chronic ulcerative colitis is 
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serious There are a few cures, but mortality is high — 7 5 per cent 
m those patients who stayed in the clime under medical treatment 
but a short time, and 27 6 per cent m those patients who under- 
went operation ” Bargen, 6 m 1928, reviewing the mortality of 
chronic ulcerative colitis at The Mayo Clinic during the years 1920 
to 1927 inclusive, found that the mortality in cases treated medically 
had dropped from 17 per cent in 1923, the year before the vaccine 
treatment was begun, to 3 4 per cent in 1927 

In view of this substantial decrease m the mortality rate of 
chronic ulcerative colitis with the using of autogenous vaccine treat- 
ment, it would seem advisable that before surgical treatment be 
recommended repeated efforts should be made to isolate the causative 
diplostreptocoecus If the organism be found, a vaccine and bacterial 
filtrate should be made and the patient treated with injections 

In cases m which the organism has not been found after repeated 
efforts to isolate it, and in cases m which it has been found but 
relief has not been obtained through injections of the vaccine and 
bacterial filtrate, surgical treatment may be considered As the dis- 
comfort to a patient from the symptoms of a mild form of chronic 
ulcerative colitis is much less than the annoyance and trouble which 
follow a division of the ileum with enterostomy, it would be inad- 
visable to suggest that this operation, or even an appendicostomy, 
be performed m the mild stages of the disease On the other hand, 
with failure to find the organism or failure to obtain a cure with 
the vaccine and bacterial filtrate injections in a case in which the 
patient is growing progressively worse, it would be better not to 
delay the enterostomy too long This has been emphasized by Stone. 10 

When division of the ileum with enterostomy is performed, the 
surgeon is always hopeful that the patient will improve sufficiently 
to make possible a re-establishment of the continuity of the bowel 
at a later date Tew, however, improve sufficiently to have the 
anastomosis of the ileum made Most patients on whom an enterostomy 
has had to be performed have grown gradually worse and died 
This is probably due to the emaciated and weakened condition in 
which the patient comes for surgical treatment. 

It seems fairly certain that Bargen’s investigations and findings 
have established the etiology of chronic ulcerative colitis, that the 
giving of vaccme and bacterial filtrate and recently the giving of 
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immunized horse serum have made more patients symptom-free and 
have reduced the mortality more than has any form of treatment 
which had previously been advocated, and that as a result of Bargen’s 
work fewer cases will require surgical intervention 
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THE IMPORTANCE OF A SCIENTIFIC FOUNDATION 
IN MENTAL HYGIENE 1 

By CHARLES R. BALL, BA..MD 

St. Paul, Minnesota 


We axe know in any real progress, the importance of the founda- 
tion. The great Teacher, in one of his well-known parables likened 
the need of the foundation to “a wise man who built his house upon 
a rock and the ram descended and the floods came and the winds 
blew and heat upon that house and it fell not for it was founded 
upon a rock ” 

Dr Frank Billings, in a presidential address delivered at the 
twenty-fourth annual convention of the Nu Sigma Nu Fraternity, 
said, “Fifty years ago the practice of medicine was based upon 
philosophic theories and empiricism ” The foundation, the rock, had 
not yet been found for the enduring structure of modem medicine, 
although in the anatomical studies of Galen, the physiological 
researches of Harvey and the contributions of Jenner, the material 
was being prepared for it Again quoting from Doctor Billings 
“Beal modem medicine, as we understand it today, dates from the 
epoch making discoveries of Louis Pasteur m bacteriology and 
immunology ” 

In the field of therapeutics and physical hygiene previous to 
this time, pretty much everything depended upon empiricism which 
the dictionary defines as mere experience and quackery Of course, 
we must acknowledge that experience may be a very good teacher 
sometimes, but in the absence of scientific fact upon which to base it, 
without a scientific foundation, it can and very often does furnish as 
many diverse opinions on the same subject as there are differences 
in the personal pathology of the authors of these opinions 

We only need to be reminded of the therapeutic efforts of our 
medical forefathers as well as many of our own where we seek to 
progress by the aid of that weak and treacherous staff, opinion. In 
the realm of therapeutics we may cite one example 

1 Presidential address before the Eighth Annual Convention of the Central 
Rcuropsychiatrie Association, Denver, Colorado, September 27, 102D 
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We are old enough to have had a personal experience m the 
treatment of diphtheria before the time of the recognition of its 
causative factor and the use of antitoxin We have seen the throats 
of the diphtheritic sufferers choked with membrane, the black 
cracked lips, the filthy excoriating discharges coming out of the 
mouth and nostrils We have faithfully and persistently faced the 
stinking breath m order to apply the various sprays, local applica- 
tions and insufflations recommended in the opinion of the best 
authorities on the subject as the most efficient applications but with- 
out a scientific foundation. We have observed the wonderful contrast 
m the treatment of diphtheria with the antitoxin therapy built upon 
the scientific rock 

The same situation existed in preventive medicine as in thera- 
peutic medicine Until there was the scientific basis of bacteriology 
and immunology, physical hygiene lacked a foundation Much of it 
as in therapeutic medicine lay m the field of empiricism with its 
conflicting opinions Mot much of any real progress had been made 
up to the time of these scientific discovenos m the handling of 
epidemics since the occurrence of the great plague in the seventeenth 
century in London when the authorities, m a wild endeavor to do 
something to control it, killed all the dogs and cats, having the 
opinion that they in some maimer might be lesponsible for the spread 
of the contagion 

With the knowledge we now have of the great plague and its 
means of conveyance on the basis of scientific discovery we know 
that the London health officers of that period when they ordored the 
killing of the dogs and cats really, instead of doing something to 
stop the plague, did just the opposite In killing the dogs and the 
cats they made life more secure for the flea-infested rats which were 
the real carriers of this disease 

In looking over the names of the illustrious men who brought 
physical hygiene to its present high degree of efficiency and removed 
the threat of epidemics to civilized communities, we do not find the 
names of any philosophers, although philosophers m the realm of 
v pure thought and reason stand veiy high We do not see the names 
of rulers of state, prime ministers, eminent representatives of the 
majesty of the law, celebrated theologians, great writers, social 
reformers, etc. 
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Naturally we could not expect to find the names of such people, 
because they are unacquainted with the intimate scientific facts as 
to the nature of the diseases which cause epidemics They could only 
express their opinions in the same manner as the London health 
authorities did at the time of the visitation of the great plague. If 
we were to look up the advice which the Health authorities were 
given, coming from such sources at that time, no doubt we would 
find as much difference of opinion as to ways and means of success- 
fully dealing with the disease as we would receive now if we sought 
advice from our present-day philosophers, eminent statesmen, theo- 
logians, social reformers, luncheon clubs, women’s organizations, etc , 
as to the best means of solving the prohibition question. There would 
be plenty of opinions We feel quite sure of this but each one would 
be largely colored by the personal bias, the conditioned inherited 
emotional reactions of the particular individual or organization As 
for example, if we submitted the same questionnaire to the exalted 
ruler of the honorable order of Eagles and the president of the 
Women’s Christian Temperance Union, we would in all probability 
receive in answer to our questionnaire a different expression of 
opinion on this subject, perhaps quite different and yet the intelli- 
gence quotient and educational opportunities of both these indi- 
viduals may have been much the same 

In the tariff discussions which are going on in our Senate today, 
there is no suggestion whatsoever that the Senator from Massa- 
chusetts has any less mental capacity, reasoning power or personal 
integrity than the Senator from Colorado and yet such being the 
case, they are presenting absolutely conflicting opinions concerning 
what items m the tariff need an increase and what do not. 

If we leave out of our consideration the so-called authorities and 
observe the behavior of what the politicians are pleased to call the 
common people, we find there the same difference of opinion as 
exists among those in high position 

We wonder if any of you have had the privilege of sitting for 
three or four days in succession m attendance m court during the 
trial of a will case where the validity of the will depended upon the 
mental capacity of the deceased For the duration of the plaintiff’s 
side of the case you observe honest-looking men and women of fair 
intelligence and education giving testimony under oath to tell the 
Yol IV, Ser 30 — T 
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whole trutli and nothing hut the truth and a summary of their testi- 
mony when it is all in, is that the deceased was in such an unconscious 
state that he could not recognize his wife and children, that he had 
no idea where he was in his own bedroom, and as for writing his 
name, that he was absolutely unable to swallow even a teaspoonful 
of water when put in his mouth at the time of the making of 
the will. 

After you have heard the testimony of these honest and intelli- 
gent appearing people, you marvel that there could have been any 
question of lack of capacity in this case and feel that somebody must 
be trying to put something over 

But wait, there are two sides to every question, especially in 
such matters as are not founded upon scientific rock and where 
interests clash 

The defense now introduces its witnesses and they are also 
respectable men and women such as you nre meeting all the time m 
your daily contacts, no doubt coming from the same environment as 
the witnesses for the plaintiff, of equal intelligence, education and 
integrity The substance of the testimony of all the defendant’s wit- 
nesses was to the effect that the deceased was m complete and full 
possession of his mental faculties at the time he made his will There 
could be no reasonable doubt of this in their minds All of which 
goes to prove that intelligence, education and even honesty, while 
exceedingly important and necessary, without any scientific back- 
ground for their direction, only bring us a multiplicity of diverse 
opinions, any one of which may be as good as another but for the 
cause of real progress in human welfare as to whether it may bo 
advancing or receding, may be compared with the momentary ebb 
and flow of the tide 

It is not education, reason or even mental capacity per se which 
is the prmcipal directing force m our thought and behavior No, it 
is something else which lies deeper and is more inherent and consti- 
tutional in us than this In the daily press we have read that the 
girl bank bandit of the Lone Star State was a very brilliant student 
in the University of Texas and had an H A. degree 

Aristotle, nearly four-hundred years B 0 in one of his talks to 
his pupils said, <f When we desire to have our shoes mended we take 
them to some one having had experience in the mending of shoes 
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Is it not a strange thing when we wish to select a ruler, an executive 
of a state and nation, we feel for this job no previous experience or 
education is necessary?” It was strange m Aristotle’s time but still 
stranger in this world so well provided with educational facilities 
and scientific data and with the world’s experience before us that 
we are still selecting our rulers, at least many of them, in the same 
old way 

Lord Dawson, when the International Clinics Association held 
its meeting in St Paul, said at the banquet that no real progress 
was ever made in medicine that did not proceed on a scientific basis , 
that the wonderful triumphs of modern medicme were entirely made 
possible on the basis of scientific fact He expressed great regret that 
in our other affairs of life we had shown so little inclination to 
enlist the aid of scientific truth 

It is truly a curious thing and worthy of observation m this 
time of great scientific achievement and almost universal education 
that this generation especially has so completely embraced the things 
which scientific discovery has given us that add to our physical com- 
fort and convenience in life and has not only rejected but called 
everything which science has brought us which has not been m 
harmony with this physical comfort as reactionary and out of date 

Ho doubt you are all wondering by this time where we are wan- 
dering, and how these remarks apply It is our introduction to the 
subject of mental hygiene which very intimately concerns this asso- 
ciation, as in this association and similar ones, such as the American 
Heurological, are to bo found the men with the scientific information 
and cluneal experience requisite to give successful scientific direction 
to this most important subject 

We like this comparison of mental hygiene with physical hygiene 
It seems to us so pertinent, only mental hygiene is infinitely more 
important to the world’s progress than physical hygiene Physical 
hygiene undoubtedly has stayed epidemics which otherwise would 
have wiped out families and even whole communities, but a lack of 
knowledge m mental hygiene with no sufficient scientific background 
to go on has m times past destroyed civilizations and will undoubt- 
edly do so agnin if we ignore the scientific truth which science is 
bringing us on this subject, which we seem very much thus far dis- 
posed to do 
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Last spring, our President, a highly intelligent, well-educated 
person, appointed a Ornne Commission, broad in character repre- 
senting nearly all sections of the country and all walks m life except 
the medical profession It should seem pretty plain to most people 
at least when they come to think about it that a Crime Co mm ission 
was unnecessary without criminals or individuals who at times are 
criminally disposed, also that these criminals have constitutionally 
and inherently nervous mechanisms which in their fundamental 
reactions are different from those of individuals with normal 
behavior It should also be plain that the doctors would be the only 
ones who were most apt to possess the necessary knowledge concern- 
ing these mechanisms 

We wonder how many philosophers, statesmen, jurists, theo- 
logians and ^social reformers have any scientific knowledge about 
them Of course they have opinions on the subject and no doubt 
could quote statistics ad infinitum and give reasons and arguments 
to substantiate these opinions, but if these opinions were subjected 
to the light of scientific truth they would be found to be of much 
the same nature as the opinions of the Senator from Massachusetts 
and the Senator from Colorado on the tariff question An old French 
saying states the situation very simply “The heart has reasons 
which the reason knows not of ” 

Out of all these opmions of the various authorities mentioned 
we doubt if any more valuable ones would be obtained really to stop 
this epidemic of crime than was obtained from the seventeenth 
century officials when they tried to check the spread of the black 
plague by ordering the killing of the dogs and the cats 

What Doctor Billings said about the importance of bacteriology 
and immunology to physical hygiene may be said also of the auto- 
nomic nervous system m its relationship to mental hygiene Without 
a fundamental knowledge of the workings of the autonomic mechan- 
isms and their influence on behavior, no real progress will ever 
be accomplished 

All effort, as in physical hygiene before the epoch-making discov- 
eries of Pasteur, will be built upon the shifting sands of philosophic 
theories and empiricism 

We have seen in such illustrations as the different viewpoints 
of the exalted ruler of the order of Engles and the president of the 
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Women’s Christian Temperance Union that education and environ- 
ment do not change to any appreciable extent the deep flowing cur- 
rent of the expression of man’s whole system, which may be called 
his personality Both of these above-mentioned individuals, if their 
education had been extended to that of Ph D ’s would still be as 
widely divergent m opinion on the question of prohibition as they 
are now This difference in their personality is infinitely deeper and 
more resistant than the reason and logic of their brain cortex and 
also very much older We do not doubt but that a careful scientific 
observer might have noticed some of these differences manifesting 
themselves even away back eons of years ago when the beginnings 
of these two widely opposite personalities were still mere proto- 
plasmic entities 

We will not presume to take up much time in a description of 
the autonomic system before this association, the members of which 
no doubt are more familiar with the subject than we are We would 
like simply to say, however, that the autonomic system is the founda- 
tion of all life, as our legal friends would express it, the sine qua 
non , that it existed in man millions of years, if we are to believe 
the teachings of the biologists, before his higher cortical centres were 
developed Plechsig, the celebrated German anatomist, has said, “It 
is not only man’s older nervous system but it is the much more 
tenacious and resistant in comparison with the cerebral spinal sys- 
tem ” In anesthesia the functions of the brain cortex succumb more 
easily to the anesthetic than do the functions of the autonomic 
nervous system With absolute unconsciousness, respiration, heart 
beat, perspiration, digestion, kidney elimination, etc., go on much as 
they did during consciousness, in many instances even better We are 
also during the unconsciousness of sleep subject to the most intense 
emotional reactions expressed in the form of dreams as the result of 
autonomic stimulation 

Dr Albert Kuntz of the St Louis University, in a Mayo Foun- 
dation lecture says, “In view of the role of the autonomic nervous 
system m emotional states and in visce^ al disorders, it may be 
assumed that under certain conditions autonomic dysfunction may 
precipitate or maintain abnormal affectivity In view of all the data 
available psychosis must be regarded as the result of changes in the 
entire system Affective behavior is a function of the whole organism 



102 INTERNATIONAL CLINICS 

I 

The emotional life of the individual is determined m a large measure 
by the functional balance of the autonomic nervous system ” 

Concerning the importance of our emotional life, permit us to 
quote what Dejerme said many years ago “Reasoning by itself is 
indifferent It does not become a factor of energy or tho creator of 
cffoit but the moment an emotional element appears the personality 
of the subject is moved and affected by it ” We see the truth of this 
emotional autonomic factor in all our affairs 

Women have long made use of the powerful dynamic appeal of 
the autonomic system m their management of man who sometimes 
styles himself homo sapiens No woman presents a monthly expense 
account or a bill for a new hat to a hungry and tired husband 
“Hubby” might be said at such a tune to bo off his autonomic 
balance Neither does she make her appeal on tho basis of logic and 
reason No, indeed She ignores entirely the fore brain where tho 
intellectual and reasoning qualities of her homo sapiens are situated 
and strikes straight and direct at his autonomic system 

She gets him a good dinner, gives him a few affectionate pats, 
tells him wuth fond looks how much she loves him, perhaps throws 
m a few hugs and kisses for good measure When she perceives that 
he is autonomically comfortable she proceeds like the diplomat she 
is to the business m hand 

We have not only failed to recognize the power of the autonomic 
system m human comfort and behavior m the past but we are just 
beginning to appieciate the force of it m our nervous and mental 
patients Wo do not feel any more, thnt tho patient who comes to us 
complaining of a severe depression, a lack of ambition and interest 
m life together with the multitude of physical discomforts which 
accompany such conditions and which our ordinary methods of 
examination will not reveal, can brace up and snap out of it nt will 
We know now from many easily recognized symptoms of autonomic 
dysfunction that such a patient is autonomically miserable — often 
much more so than those suffering with severe physical disease 

Yet the friends and relatives of such patients and very often, 
wo are sorry to say, their family physicians, persist m taking tho 
attitude that they arc able to do this 

The other dny a woman brought her husband to us suffering with 
a depression with its accompanying symptoms She cast at him a 
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disapproving look and said she had repeatedly urged him to forget 
it and brace up We recognized at a glance, not at the patient but 
at the woman, that an appeal to reason was out of the question The 
lady was evidently from Missouri So we said to the patient, “Stick 
out your tongue ” His tongue was covered with a thick heavy coat 
so often seen in depressions We asked the woman to look at that 
tongue, then we showed her ours which was fortunately clean that 
day and took her up to a mirror and had her observe her own In 
this way we demonstrated to her her husband’s autonomic dys- 
function. 

In our future management of great problems m mental hygiene 
upon whose right solution the saving of the present civilization 
depends, we are going to find that the attitude of the world will be 
much like that of the lady towards her husband The world will 
also be from Missouri and will need to be shown 

Even then there will be not a few whose emotional reactions are 
soi biased and the horizon of their consciousness so limited, so 
schizophrenic as it were, that they will persist m believing that the 
world’s war and mere intellectual education and more and more of 
it will solve this problem We in medicine have learned by experience 
something which it appears the educators have not yet learned, that 
because a little of a thmg is good, it does not naturally follow that 
more is better If we pursued that idea m our dosage our mortality 
would be even greater than it is now 

The leader of the Zionists is still teaching that the world is flat 
even though the Graf Zeppelin has just sailed around it and there 
are many people m the world who still do not believe m vaccination 
We have to recognize in such people that the emotional stream 
sweeping up from their midbram makes them in their opinions so 
decidedly schizophrenic, so restricts the horizon of their conscious- 
ness as it were, that automatically and spontaneously in all walks 
of life they constitute a menace to every constructive effort They 
occupy to society about the same relationship as sand burrs do to a 
dog It is not that the intelligence average of such people, their 
I Q , is not high enough, for m many purely intellectual under- 
takings they often show much brilliancy 

With our better understanding of nervous conditions we are 
recognizing more and more what may be designated as episodal 
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attacks in our nervous cases and their very great importance because 
of the emotional factors which accompany them 

As for example, we had a patient some time ago who had a great 
fear of getting in a crowd and of crossing the street We will say in 
advance that this was not a case of psychoanalysis In the course of 
several visits of the patient the reason for the patient’s fear was 
ascertained Sometimes while she was crossing the street or when 
she was in a crowd she would momentarily c< lose her legs” as she 
expressed it and have the sensation as if she were left, hanging or 
suspended in the air This feeling was so terrible to her and her 
sense of helplessness so great when she had one of these attacks that 
she lived in constant fear of them and lost all confidence in herself 
in going around The explanation of such a case is the explanation 
of the epileptic attack, the so-called psychic epileptic equivalent, one 
of the manifold disturbances of consciousness which we are seeing 
in our patients every day who are subject to episodal occurrences 
Some sudden dysfunction of the autonomic system which shuts off 
some part or all of our normal consciousness for the duration of the 
attack according to its intensity and nature In this case it happened 
to he just the legs which were lost from consciousness 

In our hospital work we come frequently in contact with the 
so-called spree man, otherwise known as the dipsomaniac How all 
our lives we have never been, able to understand these individuals. 
They are usually quite successful persons, especially during their 
earlier years and when not in their sprees, ambitious, industrious, 
law-abiding, home-lovmg persons 

Why they should suddenly leave the even tenor of their way and 
start on a mad career of the destruction of all which they had been 
striving for and valued in life was not easy of understanding to the 
ordinary normal man who judged them according to his knowledge 
of hims elf and the conduct of other normal men The world has 
called them fools, idiots, brutes, everything disrespectful which they 
could think of, has tried by all ordinary means but not upon any 
scientific foundation to reform them and when they would not 
reform condemned them still more 

A scientific knowledge of the autonomic system will teach us if 
the power of our emotional reactions are not too strong that a law 
upon our statute books, yes, even in our constitution, will not change 
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a conduct disorder or an episodal attack of any other nature caused 
by a dysfunction in our autonomic nervous system. The world’s 
position towards such people has been much like that of the attitude 
of the lady whose husband had the depression or what that of the 
medical profession would have been a few years ago towards the 
patient who “lost her legs ” In short, that all such behavior was 
hysterical, unnecessary and foolish and if the offending persons did 
not stop it and brace up, something which of course they could do 
if they tried hard enough, they were entirely undeserving of any 
sympathy or respect 

All of us are able to recall to memory the apparently foolish and 
silly conduct at times of patients which we are still calling hysterical 
We well remember a patient of ours who started out to die every 
night about 11 o’clock and she went through the same symptoms of 
dying night after night In the beginning of these episodal attacks 
of dying, we had to send for the lady’s husband each time who was 
some distance away 

The most striking thing about these attacks was that the experi- 
ence and memory of previous attacks, while the attack lasted, seemed 
to be completely blotted out of the patient’s consciousness Reason mg 
with her, calling her attention to the fact that she had been dying 
every night for the past week and was not dead yet, that her pulse 
and heart were absolutely normal and she had nothing to cause 
death was without any effect Adi that seemed to be left of her horizon 
of consciousness was her fear and horror of death and the emotional 
reaction of such fears upon her These dying episodes constituted 
what might be called her especial disturbance of consciousness We 
are not all the same Our disturbances of consciousness with their 
accompanying emotional reactions are quite different 

Let me give you an example of a fair average illustration of the 
spree man, whose personal pathology does not happen to be dying 
or losing his legs, but drinking m attacks We select the spree man 
as simply a type of the many different slips in consciousness m 
which the autonomic system is intimately involved purely for the 
reason that at the present time this type is so largely responsible for 
that very serious state in which society and law and order finds 
itself m our country because of the turmoil and strife over the liquor 
question Many of us still are using liquor as an alibi for autonomic 
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imbalance The universal recognition of that individual called tbe 
devil shows bow dearly we love alibis 

This spree man was above tbe average intelligence, bad attained 
more than tbe average success To better show tbe constitutional 
and inherited susceptibility of bis autonomic system, bis father had 
periodical attacks of asthma, be himself has bay fever and is quite 
susceptible to hives and bee stings His attacks usually begin about 
tbe same time in tbe afternoon and in much tbe same way He begins 
with feeling tired and irritable — general autonomic discomforts and 
possessed of tbe idea that a drink would brace him up So far nothing 
apparently so very abnormal We have all doubtless experienced tbe 
same feelings and bad tbe same thought When this patient talked 
with us be was fully conscious of tbe ruination of bis business, tbe 
destruction of bis home and tbe loss of respect which these attacks 
were bringing him to With a greater fear and horror of bis attacks 
than tbe patient bad of her dying episodes, be exclaimed, ‘What can 
I do? I will do anything which you can suggest, anything in my 
power to stop them ” 

We said to him, “You should stop and think about all tbe misery 
and ruination these attacks have caused you thus far before you take 
that first drink Haven’t your former experiences taught you that 
you cannot do this ? Why do you go deliberately and take that drink 
which m times past has resulted so disastrously to you ? Don’t you 
ever think of tbe trouble to yourself and tbe grief and suffering to 
all those whom you love this first drink is going to cost you?” His 
answer is well worth remembering “Ho,” be said, “I do not I just 
go and take it and if I think of anything at all, I think I am all right 
and I can take it without harm ” That part of his consciousness 
which has to do with his former experiences, with reason, prudence, 
judgment, sense of obligation, duty, etc , is for the time being gone 
They make no more impression on him than former experiences did 
on the patient with the dying episodes The horizon of his conscious- 
ness is narrowed down to one single objective and autonomic action 
is intensified, both m that objective and m its execution which is to 
drink and dnnk and drink until he is unable to carry on any longer 
The patient’s wife says she knows when his spells are coming on 
He is entirely a different man Her “Dr Jekyl” has become a “Mr 
Hyde” and she also knows when the spell is over and when “Dr 
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Jekyl” comes tack Then he is again the same normally behaving 
man whom she loved and married 

The ardent prohibitionist will say, “Ah ha I It was the accursed 
and d amn able effect of the demon rum ” We know better and so do 
the members of this association who have had the opportunity of 
much contact with this type of patient We know that in their 
attacks before they have had enough liquor to affect them in any 
way, when we attempt to advise and restrain them, they are the 
meanest, the most unreasonable, irritable and damnable patients with 
whom we ever have to deal The frank psychotic patient is much 
easier to manage 

We wish to refer to one more case of an episodal nature occurring 
in the type of individual whose conduct has been and still is mex- 
plamable and incomprehensible to his fellow men 

The other day there came up m our Probate Court the case of a 
young man for examination as to his sanity He was a quiet, nice- 
looking, apparently intelligent, well-dressed young fellow The charge 
against him was that of mdecent exposure He had been arrested for 
the same offense on previous occasions but was always warned, lec- 
tured and discharged We could easily see why these former disposi- 
tions of his case had occurred He presented such a nice appearance, 
seemed so intelligent and humiliated and disgraced by the charge that 
one’s first impression was how could such an intelligent and niee- 
appeaimg young fellow be guilty of such a heinous crime against 
society 

We said to him, “You have been arrested before for the same 
offense, you have been repeatedly warned in regard to it As you 
sit there you seem fully cognizant of its enormity Why didn’t you 
think of all these things before you committed the act ?” The answer 
here again was very significant and of somewhat similar character to 
that of the spree man 

It was that “I did not think of any of these things you speak 
of at the time. Momentarily the act itself was all I thought of 
Everything else was gone ” Agam for the space of only a few brief 
minutes in this case the switching out of the circuit all the higher 
and finer faculties of bram function took place and for the time 
being the patient was subjected to the complete domination of a 
powerful autonomic impulse 
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We scarcely need to proceed further to express our thought con- 
cerning the relationship of the autonomic system to behavior and 
the importance of it in the problems of mental hygiene Mental 
hygiene is primarily a medical question as was and is still physical 
hygiene Naturally we need all the help from our associates in other 
walks of life which we can get to deal wisely with these many, many 
unfortunate individuals whose names are legion who are so seriously 
afflicted 

We can imagine now some of our lay associates wondering m 
their thoughts what we piopose to do with such types as those 
described and not only such temporarily and periodically irre- 
sponsible types but also those of a permanent character who are 
handicapped by inheritance and at birth with such an autonomic 
imbalance that they are continually from their very cradles to their 
graves a menace in one way or another to the peace and security of 
society 

Such individuals are born with such dangerous emotional cur- 
rents and possess a horizon of consciousness so narrow that their 
behavior m life is inexplicable, inexplainablo to the normal person 
simply because he is trying to judge them as normal individuals 
If we do not permit science to recognize such people, classify 
and deal with them accordingly in mental hygiene as it has taught 
us in physical hygiene through bacteriology and immunology to 
manage epidemic disease, neither the world’s war or education or 
anything else will save this civilization 

What shall we do with them ? That is a great question We feel 
sure modem scientific medicine will answer the most important part 
of it, if given the opportunity in pointing out the causes of the 
various types of conduct disorders, their fundamental nature, and 
the best way of controlling them, as it has already done m epidemic 
disease We can easily see that education alone is entirely inadequate 
because of the disturbances in consciousness which are brought about 
through autonomic imbalance, and all that has been stored up m our 
higher cortical centres by it is either lost entirely or completely 
dominated by strong autonomic impulses 

The most serious part of this great question in mental hygiene 
is not a medical question It is how long will our philosophers, states- 
men, jurists, mventors, theologians, women’s organizations, etc, 
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persist in trying to solve it upon the basis of philosophic theory and 
empiricism 

When we think of what Aristotle away hack four hundred years 
B 0 said about the foolish plan m which the people of that time 
selected their leaders of state and then reflect that we in our time 
are still choosing them m the same old way, we are able to appreciate 
more fully the struggles mental hygiene will encounter before its 
foundation can be built upon the scientific rock. 
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The phrenic nerve, a mixed nerve originating from tlie fourth 
cervical, with branches from the third and fifth, passes downward 
and forward across the anterior scalene muscle, beneath the cleido- 
mastoid and posterior belly of the omohyoid, transversalis coli 
artery and subscapular vessels, between the subclavian artery and 
vein, crosses the internal mammary artery from which it gets its 
arterial supply and descends m front of the root of the lung between 
the pericardium and mediastinal pleura to reach the diaphragm 
which it supplies with motor and sensory fibres Filaments of the 
phrenic reach the pericardium, the peritoneal covering of the dia- 
phragm, the falciform ligament of the liver and the suprarenal bodies 
A recurrent branch accompanies the inferior vena cava upward to 
the right auricle 

Capps, who scratched the central portion of the diaphragm m 
cases of ascites, records that the pam resulting therefrom is referred 
to the shoulder of the stimulated side (fourth cervical) Cope states 
that the point of irritation of the diaphragm can be located by this 
referred pam Irritation of its anterior part causes pam in the cor- 
responding clavicular or subelavicular region, irritation of the pos- 
terior part refers pam to the supraspmous fossa of the same side, 
irritation of the diaphragmatic dome causes pam m the correspond- 
ing acromioclavicular regions and pam felt over both shoulders indi- 
cates irritation near the centre of the diaphragm 

Excepting diaphragmatic wounds and hernia it is mainly with 
* From the Department of Surgical Physiology, University of Penns 
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the motor function of the diaphragm that the surgeon is concerned 
and since this motor function is dominated by the phrenic nerve as 
shown hy immediate palsy and rapid degeneration of the muscle if 
this nerve he sectioned, such section may seem needful when the 
action of the muscle becomes abnormal or when conditions are such 
as to call for a lessening of the alternating conditions of positive 
and negative pressure within the thoracic cavity 

Diaphragmatic contractions account for not more than one-third 


Fin. 2. 



Phrenic paraneural injection 

of the inspired air, hence its complete paralysis may not cause appre- 
ciable dyspnoea m conditions of bodily quietude, even though absence 
of its normal tonicity enables the abdominal organs to encroach to 
the extent of two to eight centimetres upon the chest cavity 

Its central tendon occupies a fairly fixed position, particularly 
m so far as descent is concerned, and its inspirational function is 
incident to the fact that by its contraction its dome projecting into 
the chest is flattened 
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Prom the diagnostic standpoint, the referred pain of irritation 
of the peritoneal and pleural investment of the diaphragm is not 
■without its value Inflammation or the pressure of supra- or subdia- 
phragmatic new growths may cause such neck pam, even m the 
absence of other symptoms The referred phrenic pam of liver pathol- 
ogy is generally recognized Irritation of the periphery of the dia- 
phragm is referred to the lower chest and abdomen (mtercostals) 
The operation of phremcotomy or avulsion has become fairly 
common for the relief of two conditions , namely pulmonaiy tuber- 
culosis and hiccup (Colored Plate 1 ) 

In one-sided basal pulmonary tuberculosis unilateral paralysis 
of the diaphragm may be indicated as a means of putting the lung 
of the affected side at rest, nor can it be doubted that thus this end 
can be partially accomplished 

The operations of nerve section or avulsion is performed fre- 
quently in association with artificial pneumothorax, under which 
circumstances there is a marked slowing m the absorption of the 
injected air 

As to generally successful issues of either the single or combined 
operation, reports are, on the whole, favorable The records are not 
convincing when phremcotomy is adopted as the sole means of 
combatmg pulmonary luemorrhage Favorable reports come from 
surgeons who have used this as a supplement to other measures in 
the case of lung abscess, bronchiolysis and chronic empyema with 
sinus formation (bronchoscopic drainage, nb resection, thoraco- 
plasty, etc.) Permanent diaphragmatic palsy by avulsion of the 
phrenic has, however, been widely recognized as a helpful measure 
m preparation for thoracoplasty which certain long-standing sup- 
purative lesions require for their cure 

Hiccup, by which is meant sudden involuntary contraction of 
the diaphragm and simultaneous closure of the laryngeal opening, 
may be an expression of diaphragmatic irritation as from pleu- 
ritis or peritonitis, it is often a manifestation of diaphragmatic 
resentment against an overfull stomach, particularly if the content 
bo largely alcoholic, it may develop m a recurring persistent form 
as a symptom of subdiaphragmatic neoplasm (suprarenal, spleen, 
liver, pancreas) 

Starting as a reflex from pressure on the diaphragm it may 
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continue persistently or even dangerously as a psychic phenomenon 
The latter is its usual etiology and suggests one or another of a 
multitude of efficient cures, such as a dash of cold water in the 
face or against the abdomen, firm pressure over the stomach, tickling 
the nose and thus substituting a sneeze for the diaphragmatic spasm, 
the inauguration of a compelling emotion such as fright, perhaps 
the latter method is the most popular and efficient as evidenced 
by a soldier’s going over the top in the late war against a particu- 
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Crushing the phrenic nerve A Sterno mastoid muscle. B Deep anti prevertcbral fascws 
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Crushing phrenlo nerve and nerve after crushing. 

larly well-organized, vicious, noisy and deadly offence , he called 
to his comrade <r Hi, Buddy, say something to frighten me — I’ve got 
the hiccups ” 

Prolonged, firm thumb pressure over the phrenic (several min- 
utes) has seemed to he helpful If the symptoms persist and rest 
becomes needful, interruption of the motor impulse may he impera- 
tive This may be accomplished temporarily (for from one to two 
hours) (Fig 2) by novocame nerve block, or by exposure of the 
nerve and freezing (for from five to six weeks) (Figs 3 and 4), or by 
simple section or crushing (for from five to six months) (Fig 5) 
The paralysis may be made permanent by avulsion of at least ten 
Von. IV, Ser 39 — S 
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centimetres of tlie nerve provided the accessory phrenic he removed 
also (Plate Eb 1) 

Phrenic Nei've Block — Ebro came, 1 per cent solution, five 
cubic centimetres PTeedle two inches long, beveled as for lumbar 
puncture Pomt of insertion, outer border of sterno-mastoid at 
the junction of its middle and lower third Direction, of thrust, 
directly backward Depth varying, averaging about one inch Per- 
foration of prevertebial fascia is needful for success Danger, pene- 
tration of jugular vem readily recognized by slight suction before 
making injection. Test of success, if for hiccup, prompt, perhaps 
only temporary (two hours), relief If for other condition, fluoro- 
scopic examination. 

In so far as cosmetic results are concerned a transverse cut is 
desirable In so far as the surgeon’s comfort and assurance of avoid- 
ing trouble are of import, the direction of the incision is of little 
moment provided it be ample 

The incision usually advised and practiced is as follows A cut 
starting two centimetres above the upper border of the clavicle is 
carried upward along the posterior border of the stemo-mastoid 
muscle through the deep fascia, exposing the prevertebral fascia 
beneath which may be seen the phrenic nerve, a glistening cord 
running downward and mward across the anterior scalene muscle 
The nerve is isolated from the fascia and if there be doubt as to its 
identity, tested by electrical or mechanical stimulation The method 
of avulsion is shown by the illustration. The pull should be slow and 
steady Experience has shown that at times when the nerve comes 
away there is bleeding from the small blood vessels which join it in 
the region of the pericardium 

In the hope of lessening the danger of such trauma as may result 
m opening the mediastinum to a suppurating cavity or tearing blood 
vessels or other structures glued to the nerve sheath by inflamma- 
tory adhesions we have devised the instrument pictured (Eig 6), 
through which the nerve is threaded and by which a blunt dis- 
section may be carried down beyond the point (from eight to ten 
centimetres) where an accessory phrenic (25 per cent of cases) joins 
its mam trunk. The nerve having been stripped to the required 
depth, the instrument is removed and the nerve avulsed by deliberate, 
steady traction 
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The treatment of varicose veins and ulcers was, until recent years, 
a rather discouraging part of many a doctor’s practice It was im- 
possible to treat the condition by removal of the cause, because its 
cause has never been determined Various etiological factors have 
been suggested but none of them seems to satisfy completely all ob- 
servers Those which have gamed most prominence include infection, 
inflammation, endocrine disturbances (especially at the time of pu- 
berty, pregnancy and the menopause), a congenital or familial weak- 
ness of the veins themselves, and obstructions to the venous flow from 
mechanical factors 

The exciting factors, as obtained from the patient’s history, are 
most often an occupation requiring the patient to be on the feet for 
long periods of time, or pregnancy Approximately 80 per cent of 
the patients who apply for treatment are women 

SYMPTOMATOLOGY 

The symptoms produced by varicose veins are not always m 
direct relation to the size and extent of the varices 

Pam in the lower leg is a common complaint, even m patients 
with only one or two small varicosities By causing abnormal and 
long-continued tension on the terminal nerve filaments of the skm 
and soft tissues, cramp-like pains often prove severe enough to 
disable the patient Patients with larger varicosities usually complain 
of a heavy and tired feeling of the lower legs As a rule this is 
associated with an oedema of the feet and ankles, which is relieved 
when the pressure m the veins is removed by rest m bed 

A few patients give a history of having had a bannorrhage from 
one of the superficial varices which have ruptured from apparently 
slight trauma 

As the disease progresses, regional 1 ’-^irban be- 
come evident as a consequence of venr ■ k 
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subcutaneous tissues become infiltrated with firm fibrous tissue, and 
the skin becomes shiny and pigmented The same factor accounts for 
bony and arthritic changes often seen in older patients m the knee 
and ankle joints 

In approximately 40 per cent of our patients, the chief com- 
plaint was of an ulcer of the lower leg There usually is a history 
of slight trauma which is given as the exciting cause Burning pam, 
often severe enough to prevent sleep, and itching, often associated 
with an eczematoid condition of the skin, are the outstanding sub- 
jective symptoms The constant ooze from the ulcer site is very dis- 
tasteful, especially to women patients 

Not a few of our female patients, entirely relieved of symptoms by 
elastic bandages or stockings, apply for treatment for cosmetic reasons 

DIAGNOSIS 

The diagnosis of well-developed varicose veins usually presents 
little difficulty The enlarged veins, often extending from the saphe- 
nous opening to the feet, may include any or all of the superficial 
veins of the leg The distension of the veins is always more marked 
m the upright position, and the initial examination should always 
be made with the patient standing 

In those cases where the veins are small and the chief symptom is 
pam, the differential diagnosis must be from thrombo-angntis- 
obliterans, intermittent claudication, and Reynaud’s disease The 
first and last of these present characteristic histones and superficial 
vascular changes which make the diagnosis evident In intermittent 
claudication, the evidences of widespread artenoselerosis, the history 
of patient, and usual lack of marked vances aid in the diagnosis 
In many patients the diagnosis must be made from arthritis Here 
it must be remembered that varicose veins are often the cause of 
chronic arthritic changes, and often the obliteration of the varices 
will m large measure relieve the joint symptoms 

The chief differential diagnosis to be made is that between simple 
vanx and a compensatory varicosity due to a thrombosis of the deep 
circulation The patient will often aid the examiner by volunteering 
the information that rubber stockings and elastic bandages have re- 
lieved the symptoms, indicating that when the superficial veins 
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are compressed the deep veins are competent to take over the 
venous return 

The patients should he carefully questioned as to previous in- 
flammations of the leg, and especially as to the occurrence of a 
phlebitis The type most frequently met is the phlegmosia alba dolens 
(milk leg) of the puerpenum If the patient has had phlebitis, there 
should be no attempt to obliterate the superficial vems until the deep 
vems have been proven competent It is our practice, therefoie, to 
apply a therapeutic test by applying snug elastic bandages to the 
extremity If there is an incompetent deep circulation, the patients 
usually experience no benefit from such treatment and on the con- 
trary complain of more pain and disability The Trendelenberg test 
and its modifications have proven of little aid m the diagnosis of 
deep thrombo-phlebitis 

CONTRA-INDICATIONS FOR THE INJECTION TREATMENT 

Having made the diagnosis that the enlarged veins aie true 
varices, the patients should be inspected for contra-indications to in- 
jection therapy 

Deep thrombo-phlebitis has already been mentioned as producing 
a dilatation of superficial veins of a compensatory nature, oblitera- 
tion of these veins is, therefore, contra-indicated. 

The presence of superficial inflammations, skin infections, 
and especially phlebitis should be considered an absolute contra- 
indication. 

Varicose veins occurring during pregnancy or m the presence of 
obstructive lesions m the pelvis, often disappear after removal of the 
obstruction. Tor this reason, it has been our practice to wait for 
several weeks after delivery before attempting any injection therapy 

Age m itself is no contra-indication to treatment. Our oldest 
patient was seventy-four years and he was successfully treated 
without untoward results On the other hand, debilitated patients of 
any age should be treated cautiously if at all 

Cardio-vascular disease, diabetes, and nephritis have been men- 
tioned by many authors as contra-indications to the injection treat- 
ment We have cautiously treated several patients suffering with mild 
forms of these diseases and have never observed any untoward symp- 
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toms Our experience would lead ns to believe that a careful local 
examination is in most cases more important than an extensive 
physical examination 

THE TEOHXIC OF EN'JEOTIOE' 

"We feel that the best results are obtained when the vem is in- 
jected absolutely free of blood or as nearly so as possible In thnt 
case the sclerosing solution comes into contact with the mtima of the 
vein m a concentrated strength and not diluted by the blood Every 
step in the technic is directed toward obtaining this end 

Solutions — In our series we have used mostly the milder scleros- 
ing solutions feeling that equally as good results are obtained by these 
if care is exercised in emptying the vein previously Glucose m 50 
per cent solution was used m most of our early cases This is the least 
harmful and least toxic of all the solutions suggested for this use, 
smce necrosis almost never follows its escape into the tissues We still 
use this solution almost exclusively for the injection of small, super- 
ficial, thm-walled veins Sodium chloride in 20 per cent solution we 
have found to be the better sclerosing solution in the larger thick- 
walled varix. Since the appearance of the paper of Kern & Angle, 0 
we have used a solution of equal parts of 50 per cent glucose and 20 
to 30 per cent sodium chloride Smce using this combination, we 
have obtamed excellent thrombosis with less violent reactions 
Occasionally, when we failed to get thrombosis with the above- 
described solutions, we have used 20 per cent sodium salicylate with 
good results, although the thiombosis caused the patient a consider- 
able amount of discomfort 

Armameniai mm — An ordinary 10 cubic centimetre Luer syringe 
is used in our clinic Larger syringes are bulky and cumbersome and 
never is there occasion to inject any more than 10 cubic centimetres 
In selecting a needle we have always used a twenty-six gauge needle, 
since larger-size needles leave laiger holes for the escape of the fluid 
A short bevel is preferable, because m injecting the small veins with 
a long beveled needle there is danger of puncturing the vem on the 
underside m which case some of the solution will escape mto the 
underlying tissues We prefer needles of short lengths, three-fourths 
to one inch, because they are easier to handle and are not so easily 
dislodged from the vem when the leg is moved The tourniquets used 
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are pieces of rubber tubing about eighteen inches in length and 
sufficiently soft to be tied Elastic web (Ace) Bandage is used fol- 
lowing the injection to keep the veins collapsed 

Position of the Patient — This is an important factor m empty- 
ing the veins We usually use the horizontal position, because m this 
position the weight of the blood in the trunk and upper extremities 
has no effect on the pressure in the legs In the sitting and vertical 
positions, as other authors have recommended, the veins are forced 
to support a column of blood and it is next to impossible to empty the 
veins before injecting the solution 

Choice of Vein and Its Preparation — After having the patient 
in the horizontal position for a few minutes to allow the escape of 
some of the blood, we next select the site to he injected As a general 
rule, we avoid all thm-walled veins or those m which rupture is 
imminent The injection of these veins is very apt to be followed by 
their rupture either externally or subcutaneously with escape, also, 
of the solution Occasionally, however, it is necessary to inject these 
vems In this case, we inject from below or approach from the side 
through the normal skm We also avoid all vems contained within 
the indurated and fibrotic area about the site of ulcers, because ulcer 
areas are always potentially, if not actually, infected We prefer to 
inject the mam tributaries, first because following thrombosis here 
some of the smaller veins very often disappear If they still remain 
patulous, they can be thrombosed at another sitting McPheeters 8 
has clearly demonstrated that the cnculation in the superficial vems 
is reversed, t e., from above downwards and from superficial to deep 
vems In view of this, we very often mject first proxunally, so that 
if after the release of the tourniquets any of the solution escapes it 
will be toward the ankle m the superficial vems Barely do we mject 
the vems of the feet or ankle, becahse after they have been fibrosed 
the patients are inconvenienced for a time by pam from the pressure 
of the shoes After selectmg the vem to be mjected the site is cleansed 
thoroughly with 70 per cent alcohol In the small vems, it is very 
often necessary to have them distended by applying the tourniquets 
before it is possible to enter the needle mto the vem If, however, 
this does not sufficiently distend the vem to allow Hbfe entrance of 
the needle, we have the patient sit up or even stand When the 
needle is m the vem, the patient is placed m the horizontal position 
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The leg is then elevated to empty the vem of Wood and the tourniquet 
applied before beginning the injection of the solution When an 
assistant is at hand, it is possible to compress the vem digitally at 
two points and inject between the fingers, thus holding the solution 
in the vein injected The solution is slowly injected into the vem, 
repeatedly withdrawing the piston to be sure the needle is still 
within the lumen (Fig 2) The site of injection is carefully ob- 
served to note whether or not any of the solution is escapmg evi- 
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denced by infiltration of the tissue about the sita After all of the 
solution is injected, the needle is allowed to remain m the vem for 
a few minutes, the leg kept quiet and no pressure made on the veins 
for fear of forcing the solution back alongside of the needle and 
into the subcutaneous tissua When the needle is being withdrawn, a 
small gauze pad is pressed over the injection site and fixed tightly 
by adhesive strips (Fig 3) Following the withdrawal of the needle 
and the application of the pad, the patient is kept absolutely quiet, 
with tourniquets still in place, for fifteen minutes, because as 
McPheeters 2 8 has definitely shown there is very little circulation 
in the veins except on movement of the legs or trunk We feel that 
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fifteen minutes is sufficient time to allow the solution to remain m 
contact with the mtima to bring about a mild endo-phlehitis 
(Sicard) The tourniquets are then removed while the patient is 
still recumbent and an elastic web bandage (Ace) applied to the leg 
from ankle to knee to be worn until the patient returns This, we 
feel, aids in the agglutination of the veins and further prevents 
reentrance of the blood After the bandage has been snugly applied 
the patient is allowed to get up and to resume normal activities The 
patients are warned against the use of all constrictions about the leg 
Tight garters and bloomer bands are forbidden. Our injections are 
made twice a week, at intervals of about three days No statement 
can be made as to the number of injections each patient requires 
Our practice has been not to mject near the site of a previous injec- 
tion until the reaction has subsided 

REACTIONS AND COMPLICATIONS 

The immediate reactions occurring after injection depend on 
three factors, mz J the solution used, whether the injection is entirely 
mto the vem, and, third, whether the solution mjected can be held 
within the vem to be collapsed. 

Glucose 50 per cent is the mildest and safest of the solutions we 
have used Its injection mto the vem produces few symptoms, and 
even when some of it escapes mto the soft tissues the only symptom 
is a short-lived stinging pam at the site of injection A small infil- 
tration results, which is quickly absorbed 

The hypertonic salt solutions, even when mixed with glucose, 
produce much more violent reactions When the injection has been 
made accurately mto a vem, and solution held m the vem by 
tourniquets or by digital compression above and below the site of 
injection, the patient may have no symptoms for several minutes 
after the injection More often, however, especially when the vems 
are large and the valves of the deep communicating vems are incom- 
petent, the patient experiences an immediate sharp, cramp-like pam 
m the area between the tourniquets, even after the injection of only 
one or two cubic centimetres These pains last usually only three 
or four minutes, but m some cases as long as ten mmutes The 
reaction may be delayed and its severity decreased by having the 
vem empty before injection and by not overdistendmg it by too 
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rapid or too large an injection, thus keeping tke sclerosing solution, 
as muck as possible, in tke injected vein 

Tke patient skould be requested to remain as quiet as possible 
■while this pa m is present and for a time (five to ten minutes) 
afterwards, because any movement of tke muscles tends to spread 
tke solution and to increase tke cramps Duiing tkis period fibrillary 
twitckings may be palpated m tke muscle adjacent to tke vein in- 
jected, and tke patient may describe tke course of tke veins by tke 
direction of the extent of the pam 

The distal tourniquet skould be removed first, followed a few 
minutes by the proximal one. If this procedure is followed, tke 
extent of tke cramp may be materially lessened 

Very marked symptoms are produced if tke hypertonic salt solu- 
tions escape into tke soft tissues A sharp, stinging pam is experi- 
enced at once at tke site of injection Because of this definite location 
of tke pam the operator may distinguish it from tke radiating cramp 
pam due to dissemination of tke solution in tke veins Tke patient 
should he instructed to describe accurately tke location and type of 
any pam experienced and this information skould be a guide as to 
whether or not to continue tke injection. 

Tke operator is usually able to determine whether tke injection 
is into tke soft tissues by observation of tke site of injection There 
is an unusual resistance to tke injection, and the tissues about tko 
needle point become blanched This accident occurB occasionally as 
a result of movement of tke leg after tke needle has been inserted 
mto tke vem On one or two suck occasions we have left tke needle 
m place and injected through it several cubic centimetres of normal 
salt solution with good results 

As has already been described, we always attempt to apply tight 
compression over tke point where tke needle entered tke vem In 
spite of these precautions, however, there is at times some escape 
of tke sclerosing fluid through tke needle hole This produces tke 
same results as if tke solution were injected directly mto tke soft 
tissues Swelling and tenderness develop witkm twenty-four hours, 
tke area becomes red and use of tke part becomes somewhat painful 
If tke reaction is small, cold applications are usually of benefit, but 
if tke reaction is extensive, hot applications appear to give tko 
most relief In most cases, tke involved area rapidly decreases in 
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size, becomes less and less tender and painful, finally forming a 
small indurated, elevated area of deep bluish red color, -which gradu- 
ally disappears 

In two cases, in more than five-hundred injections, an ulcer has 
developed in the centre of this indurated area. One of these followed 
the injection of 20 per cent sodium chloride, the other was a shallow 
ulcer occurring after the formation of a bleb in the middle of the 
affected area after the injection of a 20 per cent sodium salicylate 
solution These ulcers thus produced heal slowly and leave a some- 
what depressed reddish scar 

Embolism, which was the chief objection raised to the injection 
treatment of varicose veins, occurs rarely hTcPlieeters and Rice 1 
report 53,000 cases collected from the literature with only four cases 
of definitely diagnosed pulmonary embolus which proved fatal They 
explain this low incidence by the fact that the direction of flow m 
the varicose vems is toward the periphery and not toward the heart 

The normal, uncomplicated reaction produced after the injection 
manifests itself m twenty-four to forty-eight hours by a slight red- 
ness and tenderness along the treated vein Palpation of the vein 
reveals a hard cord-like structure, slightly tender, with some indura- 
tion about it This reaction usually disappears by the fifth day, the 
vein remains hard and gradually decreases m size until it becomes 
firm cord (Frontispiece ) 

If the thrombosis produced has been extensive, a definite area 
of brownish pigmentation can be noted m the skin along the course 
of the vein (See Fig 4 ) 

Occasionally, there is an extension of the reaction along tho 
course of the vein for several days after the injection "We had one 
such case in which, during one week, the reaction extended gradually 
from the knee to the saphenous openmg Heedless to say, this patient 
caused considerable anxiety for a time, but he is now one of our 
best cases 


RESULTS 

Our experience is based on the treatment of seventy-two cases 
with 510 injections There have been no fatalities and no cases of 
embolism In two patients, necrosis occurred at the site of injection, 
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one following the use of sodium chloride 20 per cent , and the other 
following sodium salicylate 20 per cent 

hive of our cases had been operated upon previously and these 
patients responded especially well to the injection treatment 

Usually after the first two or three injections the patients are 
relieved of most of the subjective symptoms associated with varicose 
veins The pains, tired heavy feeling, and swelling of the ankles 
disappear long before all the veins have been obliterated In most 
cases with arthritic changes, marked clinical improvement is early 
noted Itching and the eczematous affections of the skin disappear 
rapidly 

The treatment does not confine the patient to bed, an advantage 
over the operative method 

Recurrrences of varicosities occur, accordmg to Forestier, 0 m 
about 15 per cent of cases These recurrences should be consideied 
as the dilatation of new veins and not as the reappearance of those 
previously sclerosed. By keeping the patient under observation for 
a period of six months to a year, these veins may also be sclerosed 
and the patient completely and permanently cured 
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THE DIAGNOSIS AND TREATMENT OF HERNIA 


By ERNEST COWELL, DSO, M D (Lond ), F R.C S (Eng ) 
Surgeon Croydon General Hospital, London, Hunterian Professor, 
Royal College of Surgeons, England 


OT TBODTTCTIOlf 

The literature on the subject of hernia is vast It is so enormous 
that it is quite impossible for a busy surgeon to beep m touch with 
all that is written It is even more difficult and confusing for the 
general practitioner, who has so little time at his disposal for read- 
ing, to keep in touch with modem ideas on this important subject 
It is my intention in this, and the following subject, to outline 
briefly the salient points in the anatomy and pathology of hernia 
Having this knowledge the reader will readily appreciate the ideas 
to be adopted in the ideal rational operative procedure 

No detailed discussion of operative technic will be undertaken, 
but practical outlines of pre- and post-operative care will be given, 
enabling the practitioner to follow with intelligence and understand- 
ing the suggestions of the operating surgeon. 

HISTORICAL SURVEY 

“Bupture” has been recognized from the earliest times m the 
history of man A small prehistoric figure exists, showing a primitive 
truss, apparently made of a skein of wool, restraining an inguinal 
swelling Hippocrates, in the fifth century B C , describes taxis for 
strangulated hernia Celsus, writing m Borne in the first century 
A.D , was particularly interested m umbilical hernias in children 
He applied bandages and later described excision, ligation of the sac 
and suture with Imen stitches Galen, also of Borne, wrote on this 
subject m the next century He agreed with Celsus that hernia was 
due to a “rupture” of the peritoneum 

In the seventh century Paulus Aegineta of Alexandria wrote on 
“enteroceles” and ‘bubonoceles ” He taught, however, that there was 
no breaking, but rather a slow stretching of the pentone 
period there were many hemiotomists of note These l 
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elled from town to town, moving off (perhaps wisely) as soon as they 
had finished operating One of these men, Eabricius ab Aqua 
Pendente, performed 200 operations a year 

In the Arabian school, which nest becomes preeminent, Rhazes, 
in the tenth century, used harp strings for ligatures, and Avicema 
described the value of auscultation in the diagnosis of hernia 
(Watson) 

In the Middle Ages in Europe, the lamp of surgery was burning 
darkly, as was that of all other branches of arts and science One 
spark of light shone for a short time m Bologna m the thirteenth 
century, when a wonderful surgeon, Theodoric, demonstrated that 
wounds could be made to heal without suppuration. He was, however, 
condemned as being unorthodox, and asepsis was lost for another 
600 years, till the advent of Pasteur and Lister 

In the fourteenth century Guy de Chanliac wrote careful descrip- 
tions of the anatomy and on the treatment of hernia Pierre Eranco 
in 1656 wrote a voluminous book on hernia, in which he described the 
operation for strangulated hernia Ambroise Pare operated with suc- 
cess, using his special wire stitch, the pundum aureum In the 
eighteenth century Littre, Petit, de Gimbernat and Richter made 
valuable contributions to the knowledge of hernia 

In the nineteenth century Sir Astley Cooper m England and 
Scarpa in Italy, published beautiful drawmgs of the hernial regions 
Soon after, a new impetus was given to surgery and improved opera- 
tions were devised These were introduced into England by Sir 
Spencer Wells in 1854 

The operation for inguinal hernia was continually improved 
until Bassini described his operation m 1890, and W S Halsted 
his method, about the same date The new idea, introduced by these 
men, was to cure the weak spot in the abdommal wall by stitching 
together the conjoined tendon to Poupart’s ligament. (Pig 1 ) 

When the operation is completed the immediate anatomical result 
is ideal Unfortunately, recent work shows that muscle will not unite 
to fascia to give a permanent line of union Operations of the Bassini 
type must, therefore, be condemned One or two surgical generations 
will pass before this error is fully recognized 

Smce Bassmi’s time a large number of surgeons, chiefly Ameri- 
can, have published details of newer operative technic Details of 
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these will he found m Watson’s monograph on hernia or m my own 
small book on this subject 1 

Valuable fresh ideas and brilliant results have followed the work 
of Gallie and Lemesuner (1921) who are not content with herni- 
otomy alone, i e , excision of the sac , but, who repair the weakened 
abdominal wall with fascial sutures (hemioplasty) 

In this proceeding they use living fascial sutures 
To sum up the history of hernia operations, three periods may 
be recognized Herniotomy — from Hippocrates till the time of 
Bassmi , Herniorrhaphy — from Bassmi till 1921 , Hemioplasty — the 
modem operation 


ANATOMY OR HERNIAI REGIONS 

In this article, inguinal and femoral hernias are alone considered 
Since femoral sacs are now also invariably excised by the inguinal 
route, and wider dissections are carried out at the time of operation, 
a practical knowledge of such structures as the deep epigastric ves- 
sels, the obliterated hypogastric artery, the perivesical fat and the 
transversals fascia, becomes essential 

An acquaintance with the embryological development of the 
hernial regions is as essential to the correct understanding of oblique 
inguinal hernia, as is the relationship of the development of the gill 
clefts to harelip 

At an early date in the development of the human embryo, a 
collection of active mesenchyme is found passing from the lower end 
of the genital gland through the abdominal wall, ending m the genital 
tubercle This is gubemaculum Later, this structure grows rapidly, 
spieading m different directions but chiefly down into the scrotum 
In the normal individual all these strands except the scrotal disap- 
pear The scrotal strand pulls down a pouch of peritoneum, the 
processus vaginalis 

By the seventh month of foetal life this process reaches the junc- 
tion of scrotum and anterior abdominal wall Six weeks later the 
testis passes out of the abdomen, carrying down a fold of peritoneum 
with it into the scrotum 

Should one of the other gubemacular strands not disappear, but 
become larger than the scrotal one, then the testis is dragged into 

1 Lewis, H. K, “Hernia and Hemioplasty,” London, 1027 
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the perineum, to the root of the penis, over the symphysis pubis, to 
the fossa ovalis or over the inguinal ligament In this way the various 
forms of undeseended testicle are produced 

formally the processus vaginalis becomes obliterated as soon as 
the testis has attained its scrotal position 

In dissections it is possible to find all stages of obliteration or 
otherwise of this process, from a complete pouch — a vaginal hernia — 
to fibrous strands or a local cystic enlargement along its course, an 
“encysted hydrocele of the cord ” (Fig 2 ) In every dissection it is 
possible to demonstrate the commencement of the pouch — a potential 
hernial sac 

In about 30 per cent, of all cases the processus vaginalis is even 
more prominent either on one or both sides The existence of this 
potential sac will be shown to be of great practical importance in the 
pathogenesis of oblique hernia, and in the operative treatment of 
direct hernia (Fig 3 ) 

Along with either a potential or an actual hydrocele of the cord 
there may be an excessive growth of the processus vaginalis, throw- 
ing the extia peritoneum into folds The former condition is known 
as the infantile hernia of Hey, the latter, Cooper’s encysted infantile 
hernia (Fig 4 ) 

In the female the processus vaginalis becomes the canal of Huck 
The round ligament is attached to the posterior wall of the sac, and 
is only separated from it with difficulty (Fig 5 ) 

The sac is patent m from 18 to 25 per cent of female subjects 
As in the case of the male, partial occlusion of the canal may occur 
with either an actual or a potential hydrocele 

Anatomical Relations of the Ohltque Sac — The sac, formed as 
described in the previous paragraphs, leaves the abdomen through 
the internal abdominal ring This is a perfectly definite structure, 
being well delineated by thickened circular fibres of the transversus 
fascia (Fig 3) and having the following boundaries Above, the 
arcuate muscular fibres of the transversus and internal oblique mus- 
cles, below, the epigastric vessels covered by Cooper’s “vertical 
fibres”, medially, the beginning of the conjoined tendon, and later- 
ally, the oblique fibres of the hgamentum inguinal (Poupart) 
separated by an interval of transversus fascia, over the edge of which 
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Potential Sac left oblique Inguinal Hernia (a) Evtomnl oblique (6) Internal oblique 
muscle (c) Circular fibres of internal ring (d) Divided mfundibuliform fascia (e) Potential 
snc (f) Cremaster muscle on cord (q) Poupart s ligament 
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pass the spermatic vessels and the vas The cremasteric fibres cover 
its anterior and outer aspects 

Having appeared through the internal nng the sac proceeds down 
the cord beneath its coverings A weak spot appears m the triangular 
interval below the epigastric vessels Here a direct hernia makes its 
appearance either above or m conjunction with an oblique sac 
(Fig 6 ) 

H this lax tissue be mcised two layers may be recognized First, 
the transversus fascia , secondly, extravesical fat The bladder comes 
into close relationship with this loose fat here and in the course of 
the operation the obliterated hypogastric artery should be seen as a 
definite, shining, white strand of fibres 

Femoral Hernia — Proceedmg downward from the foregoing dis- 
section, the finger will enter the femoral canal which lies immediately 
medial to the iliac vein. (Fig 7 ) 

If a sac exists it passes down into the thigh through this opening 
in Poupart’s ligament and appears in the thigh at the saphenous 
openmg, to come forward and turn upward over the inguinal 
(Poupart’s) ligament 

The proximity of the bladder to the neck of the sac, and the 
laxity of the peritoneum m this region should be noted. 

MORBID ANATOMY OF HERNIAL SAGS 

Reference to Fig 8 will show the appearance of an oblique 
hernial sac which has been removed by an adequate operation It is 
surprising how much lax peritoneum (which forms the mouth) can 
be removed, even where the hernia is small Consideration of speci- 
mens such as these will show why the older operative methods of 
removal after torsion or simple ligature of the pedicle are so often 
doomed to failure < 

Inspection of the inner aspect of this part of the sac generally 
reveals thickenings of the peritoneum These are the “corns of 
Villandre” and arise where the peritoneum comes into relation with 
the epigastric vessels In the female it is generally necessary to 
remove a portion of the round ligament with the sac 

The direct sac does not reach so great a size as the oblique and 
possesses no noteworthy features A lipoma is generally found in 
Vol IV, Ser 39 — 9 
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front of a direct sac, sometimes so large it lias to be removed before 
the inguinal canal can be satisfactorily restored 

The co-existence of a direct and an oblique sac must not be for- 
gotten Such a bilocular sac has been well named a saddle-bag or 
pantaloon sac. The failure to remove either half is one of the common 
causes of so called recurrence of the hernia (Pig 9 ) 

Femoral Sacs — Fig 10 is very important Note the large amount 
of peritoneum forming the mouth of the sac There is a uniform 
fibrous thickening keeping the mouth of the sac open In cases where 
the sac is removed from below Poupart’s ligament, this patent orifice 
if left behind invites a recurrence. The drawing also shows a piece 
removed from the extravesical fat and at the fundus a lipoma This 
lipoma precedes the descent of the peritoneal sac into the thigh 

Contents of Hernial Sacs — In addition to small and large bowel 
other organs may be found as hernial contents These are the vermi- 
form apendix, tube and ovary, bladder and uterus 

The omentum is probably the commonest occupant of a sac It 
frequently becomes adherent to the sac wall even in potential sacs 
where the patient was not aware of any actual hernia 

PATHOGENESIS 

Oblique Hernia — From preceding remarks it will be seen that a 
large number of persons possess unobliterated peritoneal processes 
in the inguinal region, and that all possess sacs of potential hernias, 
perfectly definite however smalL What prevents the entrance of 
abdominal contents? 

The work of Professor Sir Arthur Keith on the sphincter action 
of the muscles guarding the abdominal ring is well known When 
the sphincter reflex becomes weakened, perhaps from a general toxic 
cause, lack of exercise or physical development of the muscles or 
from general debility, then sudden strain, or prolonged increase of 
intra-abdominal tension, as from coughing, drives down abdominal 
contents Once the hernia has “come down” growth may be very 
rapid There is the well-authenticated case of a Persian camel driver, 
seen with a small bubonocele Six months later, on his return from a 
desert journey, the sac reached down as far as his knees 

From the practical point of view, it is interesting to note that in 
cases where the inguinal grip on an mvaginating finger has been lost, 
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Anatomy of oblique Inguinal Hernia (a) External oblique aponeurosis (6) Internal oblique 
muscle, (e) Vas and -vessels crossing outer margin of internal ring, (d) Deep epigastric \essels 
(e) t Cremaster muscle of cord (/) Fundus on sac. (p) Conjoined tendon (/i) Undefended spot 
(site of recurrence) (0 Poupnrt s ligament. 
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it quickly returns when an adequate operation has been performed, 
tightening up all the structures concerned m the reflex. 

Direct and Femoral Hermas — The congenital theory cannot he 
advanced as an explanation of the origin of these hernias 

As a rule these hernias occur with both advancing years and 
increase in body weight 

A general adiposity or localized lipomatosis occurs to prepare 
the way Lack of physical exercise produces loss of muscular tone 
and laxity of the tissues Increase m intra-abdominal tension as by 
hard work or the cough of chronic bronchitis, completes the forma- 
tion of a hernia 

I have found direct hernias in patients of twenty years, and a 
well-developed fpmoral sac in a little girl of six. In these cases a local 
lipoma appeared to he the direct predisposing cause of the hernia 

SUMMARY 

1 The occurrence and treatment of hernia have been known from 
time immemorial, hut rational treatment has only been earned out 
within the past decade 

Operations of the Bassmi type are obsolete and of academic inter- 
est only 

2 Study of the morbid anatomy of excised sacs, demonstrates the 
necessity for adequate removal of the lax pentoneum round the neck 
of the sacs This observation specially applies to the case of fem- 
oral hernias 

3 Since all persons possess either unobliterated sacs or small sacs 
at the internal rmg, the idea of prevention of hernia becomes 
important 

Suitable physical exercises should be advised, to keep up the 
tone of the abdominal muscles, and general attention be given to 
hygiene to eliminate any toxic factor which may weaken the inguinal 
sphincter reflex. 


FART n 

OLINIOAI, EXAMINATION 

In these busy days, time may be profitably spent in investigating 
a possible hernia case, by carefully noting the patient’s symptt 
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pointed out long ago by Trousseau, a careful history is often of the 
greatest value m arriving at a correct diagnosis Many early cases 
of hernia present themselves, complaining of vague and indefinite 
symptoms Others come under observation for dyspepsia, slight pains 
or even as acute abdominal cases, where the hernia has been entirely 
overlooked 

As the hernia increases in size the symptoms are localized to one 
or other groin and the swelling is noticed In quite large hemiaB 
apart from the local discomfort and inconvenience of the swelling, 
very little pain is felt, unless omental adhesions exist or incarcerated 
bowel (non-obstructed) is present In this article strangulated her- 
nias are not discussed. 

In femoral hernia the symptoms are generally slight, the small 
swelling in stout individuals bemg even unnoticed If the patient 
complams of severe pain radiating down the inner side of the thigh 
an obturator hernia should be suspected 

As m all other surgical conditions, before a diagnosis is arrived 
at and advice as to treatment is given, careful consideration must 
be given to the patient’s general condition 

If large numbers of hernia cases are seen, cards may be prepared 
with headings as below On the back of the card are outline dia- 
grams to be filled m with the physical signs and diagnosis 

HERNIA CARD 

Date 

Name Age 

Address 
Occupation 
Present complaint 
Pain 
Swelling 
Duration 
Past history 
Childhood 

Truss Operation 

Reputed cause of present hernia 

Cough Strain Accident 

General health 

Weight lost Weight increased 

Cough Other illnesses 


Serial No 
Sex 


Remarks 
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If the patient is too fat to allow of ready palpation of the pubic 
spine, the bony point may be easily found by following up the tense 
tendon of the adductor longus muscle 

DIFFERENTIAL DIAGNOSIS 

In arriving at a diagnosis it is advisable to eliminate first the 
rarer conditions The following is a practical classification, largely 
taken from Leigh Watson’s monograph 

I A If the Swelling Is Reducible and Extends Into the Scro- 
tum — The diagnosis lies between varicocele, congenital hydrocele 
and hernia and large labial veins 

(a- - ) A varicocele m the male is commoner on the left side, has 
a characteristic feel, is non-translucent and does not fill the inguinal 
canal 

(b) A congenital hydrocele occurs m infancy, fluctuates, is 
translucent and does not disappear on lying down 

( c ) The distended labial veins of pregnancy may simulate a 
hernia 

B If the Swelling Extends Into the Scrotum or Labium and Is 
Irreducible — In the male, differential diagnosis lies between a 
hydrocele of the tunica vaginalis, an enlarged testicle and a haimhto- 
cele 

In a hydrocele the upper end may be defined and the fingers 
made to meet above it The possibility of the co-existence of a hernia 
must be recognized Bearing m mind the other two possible errors, 
their diagnosis should present no difficulties 

A large hydrocele of the canal of Nuck must be mentioned m 
the female Fig 15 shows a myxo-sarcoma of the labium which was 
sent into the hospital to be operated on for hernia Recently another 
rare condition was sent to me for operation as a lobial hernia, where 
the swelling was a neurofibroma occurring in von Recklinghausen’s 
disease Small neuromota existed elsewhere, which the doctor had 
missed 

HA .If the Inguinal Swelling Does Not Extend Into the Scro- 
tum or Labium and Is Reducible — ( a ) In the male a funicular 
hydrocele of the cord may be present It is translucent, is very rare 
and a hernia generally co-exists 

(&) In the female a similar condition of the canal of Ruck may 
be present. 



Fig. 1L 



Malalgne u Bulging*. 


Fig. IS 



Oblique Inguinal Hernia 
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B If the Bubonocele Is Irreducible — In the male the hernia 
may be simulated by an undescended testis, an encysted hydrocele 
or a lipoma of the cord 

In the female a funicular hydrocele of the canal of Buck, a 
lipoma or tumor of the round ligament must be considered 

Two other conditions may effect either sex inguinal adenitis 
and a psoas abscess In both these cases the canal is empty and 
further examination completes the diagnosis 

DEFFEBENTIAE DIAGNOSIS OF FEHOEAD HEENIA 

It may he difficult in some cases to decide between inguinal and 
femoral Leigh Watson lays down m these cases, ‘‘When the diag- 
nosis between inguinal and femoral henna is difficult or impossible, 
the hernia is usually femoral ” 

A. Reducible Femoral Hernia, — (a) A varicose saphenous vein 
may show a globular enlargement at the saphenous opening The 
swelling disappears when the patient lies down and gives a charac- 
teristic thrill on coughing 

(b) A psoas abscess may enter the thigh through the fem- 
oral canal, but the rest of the swelling can always be felt m the 
iliac fossa 

(c) Obturator hernia This is rare and produces a typical pain 
felt along the obturator nerve The pam may be increased on vaginal 
examination 

B Irreducible Femoral Hernia — ( a ) Femoral adenitis Sev- 
eral enlarged glands are usually present The possibility of co-exist- 
mg hernia must always be bom m mind, and no operation under- 
taken lightly unless the operator is prepared to deal with a hernia 
at the same time 

(6) Femoral lipoma A lipoma generally exists in this situa- 
tion together with a hernia and should not be removed without 
recognition of this possibility 

METHODS OF TEEATMENT 

Non-operative Treatment — We have already seen that in the 
earliest days of Man, primitive attempts were made to restrain 
the hernia with trusses In the present enlightened and humane 
days, however, when operative treatment gives such brilliant results 
in selected expert hands, it is no longer justifiable to condemn a 
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patient to the mental and physical torture of continually wearing a 
truss A few exceptions may possibly exist, as when the patient is 
in the last stages of phthisis or some other incurable disease 

In many cases I have found the last few years a man of seventy 
or even eighty years of age have been rendered happy and comfortable 
because both patient and surgeon were willing to undertake the risk 
of operation 

Under the heading of non-operative treatment, the prevention 
of hernia may be more profitably considered It was shown in the 
first part of this article that all of us possess inguinal sacs and poten- 
tial hernias Wise and discrete development of the abdominal muscles 
and general attention to personal hygiene will help to prevent the 
development of hernia 

When a man comes to me with a sagging abdominal wall and 
lax hernial orifices, I encourage him to tone up his muscles with 
exercises, if necessary reducing his weight by diet 

As an aid to memory in tightening up the abdomen I tell the 
patient to transfer his watch or wallet fiom the accustomed right or 
left pocket as the case may be Then whenever he feels in vam m 
the usual place, he remembers to contract his abdominal muscles 
Operative Treatm ent — Hernia operations are often looked upon 
as being suitable practice for junior surgeons and as a legitimate 
operative field for doctors who do not have many surgical op- 
portunities 

These reasons largely account for the unsatisfactory results ob- 
tained, and the unwillingness of the public to submit to operation 
A hernia operation is a major operation requiring for its ultimate 
success, special knowledge, interest and skill on the part of the 
operating surgeon 

Tor this reason a surgeon with modern ideas should be chosen, 
one who is familiar with recent work and methods and one who be- 
lieves in and practices hemioplasty 

The age at which operation may be carried out is not important 
In my own practice I prefer to wait till an infant is at least twelve 
months old, since the risk of strangulation is slight The operation 
can be performed earlier and I have successfully operated where 
the infant has been two or three weeks old only 

At the other extreme of life I do not refuse operation merely 



DIAGNOSIS AND TREATMENT OF HERNIA 


137 


on account of age I have successfully earned out a deliberate her- 
nioplasty on a man of 82, even though he ivas feeble and suffering 
from auncular fibrillation of the heart 

I do not propose entering into the details of operative technique 
m this article 

My own method of hermoplasty was published m 1927 1 and has 
proved eminently satisfactory in my series of nearly 400 cases 

Since so many hernias are bilateral or may subsequently become 
so, it is wiser to ask the surgeon to operate both sides at the same 
time This procedure can usually be completed within the hour 

PRE-OPERATIVE PREPARATIONS 

The less anxious and exhausting the preparation to which the 
patient is subjected the better If bronchitis is present it is essential 
to delay the operation If he is physically fit, the patient should 
enter the hospital at least twelve hours before the operation Ho 
need not be violently purged, a mild laxative is sufficient Care 
should be paid to deal with oral sepsis, especially if a general anres- 
thetic is to be given It is important to see that the patient is made 
thoroughly comfortable and kept cheerful 

Perfect attention to detailed preparation and sterilization of 
the operation area is essential Otherwise a troublesome, prolonged 
convalescence may ensue, owing to mild sepsis 

POST-OPERATIVE OARE 

The most likely post-operative complications are retention of 
urme, traumatic shock, ileus paralyticus, thrombosis and embolism, 
pneumonia and surgical neurasthenia Sepsis m any form should 
not occur 

Retention of Unne — This trouble should not happen with good 
nursing If it does, it may mean the surgeon has interfered m some 
way with the bladder wall, if he has not done a good operation Use 
the catheter only if all other means fail and wait longer m women 
than m men 

Traumatic Shoch — How that the cause and prevention of shock 
is better understood it is rare to meet with the condition after opera- 
tion Gas and oxygen with or without ether, local or spinal anres- 

1 “Hernia and Hernioplasty ” Lewis A Co , London, 1927 



138 


IKTEENATIOXAI, OLIKICS 


thesia is safe Warmth, gentleness m opera tmg and control of 
haemorrhage will prevent shock If shock should occur m a feeble 
subject, exhibition of warmth and fluids will generally give a good 
result Do not poison the patient by giving all sorts of hypodermic 
injections 

Ileus Paralyticus — After the reduction of a large amount of 
intestine into the abdomen, m some cases ileus results It is a rare 
but fatal condition. If simple measures such as aperients, lavage, 
or pituitrm fail, enterostomy is immediately indicated. 

Thrombosis and Embolism — This is occasionally a disappoint- 
ing end to an otherwise satisfactory operation I believe that mild 
sepsis, heavy handling of tissues and undue delay in getting the 
patient up again after operation, are the causative factors 

I never use retractors in this operation and after hermoplasty 
start early movements, allowing my patient up after the fifth day In 
people of YO, I encourage the use of a bedside chair after the sec- 
ond day 

Pneumonia — Should not occur if a suitable anaesthetic has been 
given and nursing care is adequate 

Surgical Neurasthenia — Patients who convalesce too rapidly 
and go back to their usual occupations too soon are apt to become 
neurasthenic later on. 

General Post-operative Management — Apart from avoiding and 
treating possible complications routine after-care is as follows 

Bandage I use an ordinary many-tail bandage and even m men do 
not add a spica of the thigh A sound operation is not followed by a 
scrotal htBmatoma 

Bowels and Diet The bowels may be opened in twenty-four hours, 
after which the patient is allowed withm reason any food he fancies 
Exercise After the fourth day I encourage the patient to con- 
tract his abdominal muscles He is told to “tighten up” whenever he 
hears the clock strike and then after two to three days to perform 
regular movements The sphincter grip is thus found to come 
back quickly 

Getting Up The patient should be encouraged to leave his bed 
from the fifth to the seventh day After the eighth day he may walk 
and generally is well able to leave the hospital from the twelfth to 
fourteenth day 
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Games and Work The advantage of hemioplasty is that it is 
not only safer but more advisable to start muscular exertion far 
sooner than after the ordinary Bassini operation I expect men to 
play golf a month after operation, and always try to persuade those 
who perform heavy muscular work as carpenters, laborers, etc , to 
resume their occupations at the end of four weeks 

Reexamination Patients should be seen every three months for 
two years If they are sound then they will probably remain so 
Residts My own series of hemioplnsties is too small upon which 
to base final opinions In some thirty cases of femoral and twenty-five 
direct I have had no recurrences, after three years In over 300 
oblique inguinal cases I have had three recurrences, under 1 per cent 
Study of larger series of cases show that recurrence is very rare 
in children In adults the results naturally depend largely on the 
operator I 2 


Oblique inguinal hernia 

Direct 

Femoral 


3- 8 per cent recurrence 
10-25 per cent, recurrence 
0-14 per cent, recurrence 


I maintain that universal 

terially improve these results 


adoption of hemioplasty will ma- 


SUMMARY OF ARTICLE II 


In making a differential diagnosis eliminate rare conditions 
before deciding upon the diagnosis of a common condition 

[Mon-operative treatment, except m very exceptional instances, is 
unjustifiable and obsolete 

Operative treatment should be carried out only by those posses- 
sing special skill and enjoying constant opportunities for surgical 
practice m hernia cases 

A form of hemioplasty is the operation of choice, the older 
Bassini types of operation should be regarded as of academic inter- 
est only 

Operation results are good Mortality is practically nil and recur- 
rence rate for all oblique inguinal hernias should be well under 5 
per cent 

*Thoso figures arc quoted from the Table by Erdman Association of Surgery, 
vol 77, p 101, 1023 
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By CHARLES D LOCKWOOD, A B , M D , FA C S 

Pasadena, Calif 


The field of thoracic surgery has rapidly expanded in America 
since the organization of the American Association for Thoracic 
Surgery twelve years ago Although the youngest of specialties, it has 
made tremendous strides both in Europe and m America and an 
enormous amount of research work is being done in the great medical 
centres of these countries It is hoped that this symposium and the 
exchange of ideas among the delegates here will he productive of 
wide-spread interest in the subject of chest surgery in all countries 
bordering upon the Pacific 

The real foundation for chest surgery was laid by Laennec, 1 who 
first correlated the clinical symptoms of diseases affecting the lungs 
and pleura, with the pathologic anatomy as revealed by post-mortem 
examinations His masterpiece, “de V Auscultation Mediate/’ pub- 
lished m 1819, was the beginning of scientific as against empirical 
medicme In this amazing book, published more than one hundred 
years ago, are precise and original descriptions of clinical symptoms 
and post-mortem appearances as true now as when they were written 
Indeed, no modern treatise can equal them for accuracy and clear- 
ness Many of his observations refer to conditions up to that time 
unknown or little understood Except the diagnostic aid afforded by 
the X-ray, little has been added to our knowledge of the diagnosis 
and post-mortem appearances of pulmonary tuberculosis, pneumonia, 
pulmonary apoplexy or infarct, empyema, oedema, gangrene, bron- 
chiectasis, hydro- and pneumothorax since the days of Laennec 
About the only pathologic condition of the lung which Laennec failed 
to discern was massive collapse 

While Laennec’s fame rests chiefly upon his discovery of the 
stethoscope and the physical signs of pulmonary disease, he was a 
master pathologist He performed as many as two-hundred posfc- 

* Chairman’s address before Section on Thoracic Surgery and Bronchoscopy 
at Pan Pacific Surgical Conference held at Honolulu, August 17, 1929 
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mortems upon patients whom he had personally examined during 
life and who had suffered from tuberculosis or pneumonia. Not 
only did he draw vivid and accurate pictures of signs and symptoms 
in disease, but he carried this gift of description to the post-mortem 
room and showed that it was possible to predict during life the post- 
mortem findings What he accomplished in twenty-five years seems 
incredible when we remember that he was an invalid most of his 
life, suffering from asthma, angina, insomnia and later from tuber- 
culosis, of which he died Harassed by ill health and family worries, 
traduced and ridiculed by many of his medical contemporaries, this 
frail young man with no one to teach him, guided only by his genius 
and upheld by his indomitable spirit, laid the foundations not alone 
of thoracic surgery but of scientific medicine As thoracic surgeons, 
let us do homage to this man who paved the way for modem lung 
surgery in his studies of pathologic anatomy 

The earliest recorded operations upon the chest were those for 
the drainage of empyema Adhesions between the visceral and parietal 
pleurin rendered thoracotomy a comparatively simple and safe pro- 
cedure and obviated the dangers of lung collapse which for so long 
deterred surgeons from opening the chest cavity 

Dr [Friedrich Hosier, 2 director of the medical clinic at Greifs- 
wald, Germany, m 1883 collected all of the noteworthy literature 
upon the subject of lung surgery up to the publication of his booh 
This interesting monograph of less than one hundred pages purports 
to review all of the worthwhile literature upon the subject up to 
that time 

At the conclusion of his address before the Second Congress for 
International Medicine at Wiesbaden, April 20, 1883, Hosier said 
“When from our present standpoint I glance back over the past 
ten years, it appears to me that within this period the problem of 
lung surgery has been somewhat advanced After the expansion of 
another decennium what position will it have ?” He cites references 
found m the works of Hippocrates, m which lung abscess following 
pneumonia was evacuated through an ope nin g in the pleura made 
by an incision or by the cauteiy The following case references are 
found in Hosier’s book 

Schenk in 15S4 relates a case of lung abscess which, after the 
application of fomentations, plasters and caustics ruptured and 
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found its way out through the chest walL He also reports the spon- 
taneous rupture of a pleural exudate beneath the breast and he con- 
cluded from his observations in such cases that m the future they 
should be treated surgically 

In 1664 the Latin authors, Willis and Baglini, advocated the 
drainage of lung abscesses and incurable pleural exudates by means 
of an intercostal incision Purmann, a German writer, m 1662 advo- 
cated drainage of blood following wounds of the chest and also in 
cases of empyema In 1670, Bligny, a French author, described a 
lung infection following a sabie wound which healed spontaneously 
In 1726, E Berry, an Irish surgeon, advocated the direct drainage 
of tuberculous cavities and reported several cases m which he had 
performed this operation ( Treatise on Consumption of the Lungs, 
p 366, Dublin, 1726) In 1769, S Sharpe {Treatise on the Opera- 
tions of Surgery, p 128, London, 1769) advocated direct incision 
into cavities with a lancet after adhesions had formed Panteau, a 
Frenchman, {Memorial sur la Phihtsie, 1783), demonstrated the 
safety of draining lung abscesses by direct incision through lung 
tissue or by means of a trocar In 1797, Doctor Faye (Kicherand 
Hosographie Chiurgicale, 8 Edit vol 4, p 194, Paris, 1812) 
operated upon a lung abscess after adhesions had formed between 
the visceral and costal pleurae 

From 1800 to 1873 there were many surgeons m Europe and 
England who advocated dramage for empyema and lung abscess 
and the principle of drainage m these conditions, after the forma- 
tion of adhesions, became well established Hosier then reviews at 
length ten contributions to lung surgery between the years 1873 
and 1883, bringing the subject up to the date of his monograph 

(1) Vidal “TJeber Multiple Punktiformige Kauterisation bei 
dcr Behandlung der Krankheiten der Respirations Organe,” L'Umon 
Med , Ho 97, 18S2, Centralblatt fur Klin Mcdizm, Ho 19, 1882 
He advocated the drainage of lung abscess by means of punctures 
made with a cautery at white heat 

(2) Koch, W “TJeber die Veranderungen, welche gewisse 
Mechamsche und Chemische Reize in Lungen Parenchym Hervor- 
rufen,” (V Langenbeck, Archiv fur Kim Chirurgie, vol 15, Ho 3, 
Berliner Khnische Wochenschnft, Ho 41, p 490, 1873 ) Experi- 
mental injections into the parenchyma of the lungs of rabbits and 
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dogs Koch thought this might produce scar tissue ■which would aid m 
the healing of lung lesions which were not too far advanced 

(3) Fraenke, Eugene “Experimentelle Untersuchengen uher 
den Emfluss von Injektion Medikamentoser Suhstanzen m das Lun- 
gengewebe,” Deutsche Med Wochenschnft , No 4, 1882 Experi- 
mental injection of the lungs of rabbits with solutions of carbolic 
acid The pathologic anatomy was studied post mortem 

(4) Jablonowsky, Friedrich “Expenmentelle Untersucliungen 
uber Lungen injektion,” Inaugural Dissertation, Greifswald, 1882 
Injections of carbolic acid, 1 5 per cent to 5 per cent Solutions of 
iodine and emulsions of iodoform and eucalyptus oil were injected 
Following injections of carbolic acid of weak solution there was 
no change in the clinical picture Following very strong injections, 
firm adhesions formed between pleura and lung and there was wide- 
spread scar tissue m the lung with narrowing of the alveoli Much 
the same result followed injections of Lugol’s solution After injec- 
tion of iodoform, abscesses of lung developed Croupous pneumonia 
after injection of eucalyptus oil Conclusions Only iodine and car- 
bolic acid are permissible They produce connective tissue in the 
lung and favor healing 

(5) Hosier, Friedrich “Zur Lokalen Behandlung der Lungen 
Kavernen, Address in Section for Int Med Naturalists and Physi- 
cians, Wiesbaden, September 23, 1873 Advocated local treatment 
of bronchiectasis and lung abscesses through a cannula introduced 
into the cavity through the thoracic wall Reports several cases 
improved after injection of two cubic centimetres of potassium per- 
manganate solution 

(6) Pepper, William Local Treatment of Pulmonary Cavities 
by Injections through Chest Wall, Am Jour Med Set , October, 
1874 Injections of solution of iodine in selected cases 

(7) Fenger, Christian, and Hollister, J H Opening and 
Drainage of Cavities in the Lungs, Am Jour Med Set, 1881 
Reports several cases of lung abscess drained by incision and exposure 
of cavity 

(8) Koch, William “Zur Lungen Chirurgie,” Dntte Mitthei- 
lung, Deutsche Medizimsche Wochenschnft , No 32, 1S82 Report 
of two cases of chronic bronchiectatic cavities with gangrene drained 
by puncture with thermocautery 
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(9) Bull, Edward Christiania med Archives, vol 13, Ho 17, 
1881 Beporfc of two cases of circumscribed lung gangrene treated 
surgically Drainage and irrigation with carbolic acid solution Bull 
records seventeen cases of lung abscess and bronchiectasis treated by 
incisions and drainage 


1 

Hosier and Huter 

1873 Bronchiectasis 

2 

B L Sutton 

1873 Abscess 

3 

Hosier and Huter 

1875 Bronchiectasis 

4 

Badek 

1878 Abscess 

5 

Cayley and Lawson 

1879 Gangrene 

6 

Sedgwick 

1879 Abscess 

7 

0 S Smith 

1880 Gangrene 

8 

Eenger and Hollister 

1881 Ecchinococeus and Gangrene 

9 

E Bull 

1881 Gangrene 

10 

G Emne 

1881 Abscess 

11 

AJbert 

1881 Bronchiectasis 

12 

0 Summerfeldt 

1882 Tuberculous Cavity 

13 

H Payne 

1882 Bronchiectasis and Gangrene 

14 

W Koch 

1882 Bronchiectasis and Gangrene 

15 

Hosier and Vogt 

1882 Ecchmococcus 

16 

Hosier and Vogt 

1882 Bronchiectasis and Gangrene 

17 

0 E Williams 

1882 Bronchiectasis 


(10) Expenmente uber Lungenresextion 

(a) Dr Th Gluck, Assistant am Konigl Ellin zu Berlin 
“Experimenteller Beitrag zur Erage der Lungen Extirpation,” Ber- 
liner Klimsche W ochenschnft, No 44, p 645, 1881 Beports twenty 
operations on dogs and rabbits 

( b ) Dr Hans Schmidt, Assistant, Augusta Hospital, Berlin 
Besection of Apex of Lung Lung tissue ligated with double catgut 
Eight operations on dogs 

(c) Doctor Block, Danzig Experimental resection of lungs m 
rabbits, dogs and pigs 


The following is a translation of Hosier’s paper, numbered fire 
m this collection of ten articles This paper was published m the 
Berliner Klimsche TF ochenschnft, October 27, 1873 
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Hosier’s first attempt to introduce remedies through tie cliest 
'wall into cavities was in a patient fifty-one years of age in the last 
stages of phthisis He was a laborer who had a right-sided pneu- 
monia in 1869 He later developed tuberculosis and had several 
attacks of haemoptysis He was greatly emaciated There was a cavity 
in the right apex superficial and reaching down to the fourth rib 
November 1, 1872 , Doctor Hosier inserted a large cannula through 
the second intercostal space, six centimeties from right border of 
sternum Through this was injected twenty cubic centimetres of a 
dilute solution of potassium permanganate The cannula was allowed 
to remain i n situ and on three successive days the syringe was 
attached and a similar quantity of solution injected. The cannula 
became occluded on the fourth day and was withdrawn The patient 
suffered no inconvenience 

In February, 1873, the experiment was repeated in a left-sided 
bronchiectatic cavity with fetid secretion After five injections there 
was so much improvement that Doctor Hosier said “I feel justified 
m repeating the experiment in another way, m order to give the 
secretion free exit and escape ” (This was probably the first direct 
drainage of a bronchiectatic cavity ) The patient, forty-nine years 
of age, had been treated for five years for a bronciectatic cavity of 
the right upper lobe He had several attacks of hiemoptysis and 
frequent attacks of fever He was emaciated and had amyloid kid- 
neys July 2, 1873, an incision was made along the upper border of 
the third rib through the skm and intercostal muscles The visceral 
and parietal pleura were firmly adherent The cavity was opened 
by forcing through a pair of forceps Pus and air escaped There was 
no haemorrhage A large silver drainage tube was introduced There 
was free drainage of pus through the tube, requiring frequent changes 
of dressing There was a slight hemorrhage on one occasion The 
cavity was treated by injections of weak carbolic acid and tincture 
of iodine There was temporary improvement with a less offensive 
pus, but patient did not improve greatly October 5, 1873, he died 
Post-mortem revealed a large cavity involving most of the upper 
lobe The walls of the cavity showed some prominences consisting of 
fresh granulations, otherwise it was smooth Hosier’s conclusion was 
merely that local treatment of lung cavities can be effected The value 
of the operation was questionable in his mind 
Von IV, Ser 39—10 
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On March 14, 1874, {Philadelphia Med Times,) William Pep- 
per reported three cases treated by injections through the chest wall 
and remarked that this method of treatment would probably find its 
best field in non-tuberculous cavities He used Lugol’s solution as 
injection material 

Dr Jas H Hutchinson, {Philadelphia Med Times, May 30, 
1874,) condemned the method of injection into lung cavities and 
showed that it was not a novel idea, having been tried at various 
times m the history of medicine He believed that injections lighted 
up inflammation and did harm Hutchinson concludes with a quota- 
tion from Dr Hughes Bennett who thinks that the operative inter- 
ference in phthisis has been “what an intelligent consideration of 
the pathology of the disease might have anticipated, a uniform 
failure ” In 1881 Dr Christian Fenger and Dr J H Hollister 
read a paper before the Minnesota State Medical Society on “ The 
Opening and Drainage of Cavities m the Lungs” They refened to 
Hosier’s experiment and pointed out that while it had not accom- 
plished results in phthisis, it had demonstrated the possibility of 
drainage in lung cavities and encouraged others to try it in other 
infections less destructive of lung tissue and more amenable to 
treatment, e g , abscesses and pulmonary gangrene Cavities arising 
from acute pathologic processes are not progressive as is tuberculosis 
and are not necessarily fatal Such cavities, where drained either by 
spontaneous rupture or artificially, tend to heal Death often results 
in such abscesses from toxaemia and exhaustion before spontaneous 
emptying, hence an effort to anticipate nature and dram them is a 
logical and justifiable procedure IJp to that time, 1881, hut six cases 
had been so treated Only one of those was successful They then 
report the cases operated upon up to that time 

Case I — (Radek, 1878 Ccntralblatt fUr Chirurgie, No 44, p 750, 1878 ) A 
man forty four years of age with two large fluctuating abscesses in the region of 
the right nipple Pressure over those caused cough and expectoration of pus It 
vas thought to be an empyema which had broken into the lung An incision was 
made and a quart of pus evacuated The patient died twenty four hours after 
operation It proved to he, at autopsy, a very large lung abscess 

Case II — (R, S Sutton, Pittsburgh, Pa, 1870 Chicago Medical Record, 
p 112, March 6, 1881 ) Bavarian, aged thirty four years Large abscess in lower 
left lung Incision through sixth intercostal space, drainage and washing with 
carbohzed nater Improvement for twenty six days, sudden death on thirty first 
day Cause not given. This case demonstrated clearly the feasibility of opening 
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and draining a cavity m the lung and relieving the system of pus and gan- 
grenous material 

Case in — (W Douglass Powell and R. W Lyall, London, 1879, lancet, 
vol 2, p 12, 1880 ) Multiple abscesses in lower lobe of right lung subsequent to 
bronchitis and pneumonia Drainage through incision m intercostal space, mid 
scapular line Improvement, drainage insufficient Pleuro pneumonia on opposite 
side Death fifty days after operation This patient had several cavities in the 
lower lobe There was insufficient drainage either by the bronchus or through 
the small tube introduced through a trocar He died of pneumonia on opposite 
side, probably due to aspiration of septic material from the affected lung 

Case TV — (Williams, London, 1879 Lancet, vol 2, p 12, 1880 ) Tapping 
of a bronchiectatic cavity with an aspirating needle A circumscribed empyema 
followed this aspiration, probably duo to infection along the course of the as 
pirating needle This was also tapped and drained 

Case V — (Solomon Charles Smith, Halifax, England, 1879 Lancet, \ol 2, 
p 80, 1880 ) Gangrenous cavity in middle lobe of right lung, following croupous 
pneumonia Insufficient drainage through bronchi Incision in region of scapular 
angle Drainage with injections of carbolized water Improvement for a neck, 
less fetor and expectoration Death twelve days after operation This gangrenous 
abscess followed lobar pneumonia There hub a rapid destruction of lung tissuo 
followed by fetid expectoration The cavity was located by an aspirating needle, 
a cannula was then inserted Guided by this, a knife was thrust between the 
nbs, the opening enlarged by forceps and a small drainage tube inserted Car 
bolic acid solution was injected through the tube This caused coughing, fol 
lowed by the evacuation of a pint of fetid pus Decided improvement for one 
week Cavity was syphoned and irrigated frequently Fetid discharge continued 
Eight days after operation, discharge lessened, expectoration increased The 
wound began to slough, gangrenous shreds were expelled through the tube 
Patient grew rapidly weaker, dyspnaeic and cyanotic Died on ninth day No 
autopsy This was probably the first case of pulmonary gangrene, following 
pneumonia, to be drained by direct surgical attack Draninge was insufficient 
and did not pormit all gangrenous material to escape Had it been adequate, the 
patient might have been saved. 

Case VI — (Christian Fcnger, Chicago, Chicago Medical Review, Vol 1"3, p 
57, 1881 ) Large fetid abscess cavity in middle lobe of right lung caused by 
suppuration around an echinococcus cyst of twche years’ standing Fetid cxpcc 
toration, insufficient drainage through bronchus Diffuse bronchitis in rest of 
right lung Fever, emaciation and collapse Aspiration Incision m third inter 
costal space on anterior surface two inches to the right of sternum, digital 
exploration Counter opening in fifth intercostal space, anterior axillarv line 
Removal of cyst through anterior opening Drainage with large tube, carbolic 
acid irrigation Cessation of fetor and expectoration Wound closed in six vccks 
Sovonth week broncho pneumonia of right lung, purulent bronchitis of both right 
and left lungs lasting four weeks Perfect recovery 

In tins case, probably for the first time Doctor Fenger was bold 
enough to extend the operation sufficiently to explore the cavity with 
the finger, remove the cyst and establish thorough drainage Similar 
cases of parasitic infection of the lung vere reported in Ziemssen’s 
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Encyclopedia, ( Parasites of the Lung , vol 5, p 462) Fenger dis- 
cusses abscesses of the lung from tbe following standpoints. (1) Indi- 
cations for operation , (2) tbe operation, (3) after treatment 

(1) For tbe first time be clearly outlmes tbe indications for 
surgical treatment in lung abscess He thinks that operation should 
not be advised until tbe patient has been given a good chance for 
spontaneous recovery If, after communication with a bronchus bns 
been established, tbe cavity constantly refills, if tbe fever persists 
and patient is growing progressively worse — m short, when there 
is every indication that spontaneous recovery is improbable — direct 
surgical drainage is indicated Tbe cavity should be accessible and 
there should be adhesions between visceral and parietal pleura 

(2) In operating, Fenger advises the opening be made at the 
most accessible point Then locate lowest point m cavity and estab- 
lish counter dramage Gangrenous pieces of lung should be removed 
Pieces the size of a walnut may be found (Kokitansky Pathological 
Anatomy , Sydenham Society’s Edition, vol 4, p 96) A Case in 
point is reported by Wagner ( Berliner Klmtsche Wochenschnft, p 
511, September 6, 1880) Fenger advises soft tubes for dramage 
Hard tubes or metal tubes may cause haemorrhage from pressure 

(3) In after treatment, dramage should be contmued until 
cavity is well compressed, otherwise patient is liable to aspirate 
septic material from cavity, which may cause diffuse bronchitis or 
broncho-pneumonia Fenger concludes with a plea for further trial 
of this new procedure, although the cases that need it are few 

The fear of asphyxiation and lung collapse when the chest was 
opened long deterred surgeons from invading this field. In the latter 
part of the nmeteenth century, Fell, 8, 4 O’Dyer and Hatas demon- 
strated the possibility of maintaining respiration artificially by 
xythmically forcing air mto the lungs About the same time Sauer- 
bruch B ' 0 built a negative pressure chamber and showed the possi- 
bility of maintaining life with the pleural cavity opened under 
reduced atmospheric pressure These experiments soon led to the 
construction of a positive pressure cabinet m which the chest was 
opened under the usual atmospheric pressure, while the head was m 
a chamber in which the pressure had been increased Experimental 
work by S J Itobmson 7 B further demonstrated the possibility of 
operatmg upon dogs under positive pressure About the same time, 
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Dr Willy Meyer 9 * 10 constructed a cabinet which permitted the 
alteration o£ the pressure m either the head or thorax compartment 
of a double chamber He performed a number of operations m this 
ingenious apparatus and showed the feasibility of opening the chest 
widely without interfering with respiration These positive and nega- 
tive operating chambers served a purpose in the development of chest 
surgery, but they were too cumbersome and complicated to be 
practical 

The next step in the progress of chest surgery was the discovery 
by Meltxer and Auer 11 that positive pressure could be maintained 
m the lungs by means of tracheal insufflation A little later Meltzer 12 
showed that the simple procedure of intrapharyngeal insufflation 
could be substituted for the more difficult tracheal procedure The 
last step in the simplification of chest surgery was the discovery that 
simple gas oxygen anaesthesia, administered through a tightly fitting 
mask, can be so regulated as to render thoracotomy a safe procedure 
Thus by successive steps a safe and simple method has been evolved 
for overcoming the fear of pneumothorax and lung collapse which 
had so long haunted the minds and stayed the hands of the boldest 
surgeons m attacking the thoracic viscera. 

Another fear, the supposed susceptibility of the pleura to infec- 
tion, was largely dissipated during the World War, when army 
surgeons were forced to operate upon so many chest injuries The 
pleura was found to be almost as resistent to bacterial infection 
as the peritoneum It was also found that the presence of pneumo- 
thorax greatly lessened the resistance of the pleura to infection Tho 
principles discovered during the World War have been earned over 
into civil life and have given a great stimulus to chest surgery 

In 1887 Forlanim 13 published his studies on the vital capacity 
of the lungs and in 1894 14 he advocated the use of artificial pneumo- 
thorax as a treatment for pulmonary tuberculosis In numerous con- 
tributions to German and Italian literature, he demonstrated the 
value of artificial lung collapse m the healing of tuberculous cavities 
and gave detailed reports of cases to substantiate his claim (See 
translation at conclusion of this paper ) 

In 1898, shortly after Forlanim reported his first cases treated 
by artificial pneumothorax, Dr John B Murphy 13 read a paper 
before the Denver meeting of the American Medical Association, 
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advocating compression of the lung m tuberculosis by the injection 
of nitrogen gas into the pleural cavity He reported several cases 
treated by this method Internists and phthisiologists were slow to 
adopt the treatment and it almost fell into disuse until its revival and 
general adoption about ten years ago 

Murphy, m his oration on Surgery m which he advocated arti- 
ficial pneumothorax, also covered the entire field of lung surgery up 
to 1897 He gives an exhaustive review of the literature up to that 
time and tabulates practically all reported cases of operation upon 
lung abscess, bronchiectasis, gangrene of the lung, tumors, cysts and 
tuberculous cavities Doctor Murphy should be credited with pioneer 
work m surgery of the lung as well as in other fields of surgery which 
he illuminated by his genius In the oration on Surgery cited above, 
he reports one of the earliest thoracoplasties done for compression 
of a tuberculous cavity This operation done on January 8th, 1898, 
was a modified Estlander A H-shaped incision was made over the 
second and third ribs These were resected, the parietal pleura freed 
and pressure made over the cavity Complete recovery ensued His 
work in this field was antedated by de Cerenville, 1885, Quincke, 
1888 and Spengler, 1890 

As early as 1907, Friedrich 10 performed an extrapleural thor- 
acoplasty at the insistence of Brauer, an internist, and other Euro- 
pean surgeons, notably Sauerbruch, 17 Wilms 18 and Brauer, 10 by 
somewhat different methods, attempted surgical collapse of the lung 
by removing the chest wall, but the operation gamed little favor and 
less than one hundred thoracoplasties had been reported up to 1918 

With the exception of these sporadic attempts, chest surgery 
was practically at a standstill until the beginning of the World War 
This great conflict with its vast toll of chest injuries gave a great 
stimulus to this branch of surgery It was found that the chest cavity 
could be widely opened with safety, foreign bodies removed, sec- 
tions of injured lung and even whole lobes removed successfully The 
experiences of the war m this field emboldened surgeons and many 
of the lessonB learned were carried over into peace times and applied 
to the problems of civil surgery Graham 20 in several valuable con- 
tributions to lung surgery has added much to our knowledge of vital 
capacity, the treatment of empyema and of lung abscess 

Pan passu with the development of technique have grown methods 



HISTOBY OB THOBAOIC STJBGEEY 


151 


of diagnosis The X-ray and opaque media for the visualization of 
lung pathology have rendered surgical attack rational and accurate 
The bronchoscope and the thoroscope have also contubuted much 
to our knowledge and surgical therapy So rapid has been the expan- 
sion in chest surgery m the past ten years, that it would be impossible 
even to tabulate the operations done for the various lesions, but it 
may now be said with confidence that this field is well established and 
fertile for future development- 

The chief thoracic conditions now amenable to surgery are 

1 All forms of pleural infection. 

2 All types of pulmonary suppuration 

3 Tumors of the thoracic wall and viscera, except carcinoma 

4 Properly selected cases of pulmonary tuberculosis 

5 Chest injuries 

6 Certain lesions of the pericardium and heart 

Translation of Porlamni’s Original Contribution on Artificial 

Pneumothorax in Pulmonary Tuberculosis ( Gazetta Medica di 
Torino, No 20, May 17, 1894 ) 

We often find in medical literature independent contributions 
tending to confirm the generally accepted opinion that pulmonary 
phthisis is nothing else but real tuberculosis Some among the most 
recent publications deserve and receive more consideration for the 
reason that while recognizing the unquestionable fact of microbic 
association with the process, they also assign due importance to 
pathologic factors other than the bacillus 

I hold, and have expressed for a long time, a similar opinion only 
more radical To me the destruction of the pulmonary tissue, which 
automatically is the culminating and most characteristic fact of 
phthisis, is not the result of involution of the tubercular product but 
must be attributed almost exclusively to secondary and associated 
products If these products which, like those of the bacillus, may be 
found m all other tissues of the body, determine the characteristic 
destruction of the lung, which is observed nowhere else in the 
organism, this is due to the fact that there exist in the lung certain 
functional peculiarities of a strictly mechanical nature which are 
observed m no other organs Whenever these functional peculiarities 
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can be controlled, no matter how, the process is checked and the 
illness may be cured 

At the time I was pondering over these facts, the well known 
thesis of Doctor Toussaint of Pans appeared, reporting a consider- 
able number of cases of pulmonary phthisis, unexpectedly improved 
and some cured by the occurrence of pneumothorax A pneumothorax 
and likewise a pleuritic effusion checked those strictly mechanical 
processes in the functioning of the lung to which I have just referred 
Similar and specific cases were reported later and I observed some 
myself I am presenting microscopic sections of a lung m one such 
case 

This was a tubercular patient who for two years was greatly 
benefited, obtaining a relative recovery in one lung by the pneumo- 
thorax, but who died of phthisis from progressive involvement of 
the other lung The sections show the affected part converted into 
scar tissue, a closed net work of compact connective-tissue bundles, 
distmct from the vessels, from the bronchi and from the pleura and 
in them lie small areas, as if imprisoned m large connective tissue 
capsules, of old necrotic foci and even fairly well-preserved frag- 
ments of lung 

About ten years ago I proposed to produce artificial pneumo- 
thorax in phthisis I have now carried out my plan and I will now 
refer to its outcome I have divided my observation into two parts 
The first mcludes the history of two tuberculotics cured by the con- 
servation of a pneumothorax which was followed by empyema The 
second concerns the first experiments with artificial pneumothorax. 

Case I — Disease began prior to 1888 Very serious generaliration, apical 
lesion in right lung with small cavities , abundant bacilli in the sputum, phtbisi 
cal fever, progressive emaciation, in short, the syndrome of far-advanced phthisis 
In the spring of 1888, spontaneous pneumothorax developed, followed by empyema 
Then followed progressive improvement with remarkable subsidence of symptoms 
Nearly a year later, in April, 1889, with suffocation threatening, the empyema 
was drained. There were two litres of fluid. A month later it was again drained 
and three litres withdrawn In July, I was consulted as to the advisability of a 
third thoracocentesis The patient had a normal temperature, cough was slight, 
sputum insignificant and void of bacilli after several examinations There was a 
large effusion m the right pleural cavity, the apex beat of the heart was at the 
sixth interspace in the mid axillary line, the diaphragm was pushed downward on 
the right, the liver was forced to the left against the spleen There were no signs 
of apical lesions in either nght or left lung The general condition was satis- 
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factory Although the dyspncea was alarming, I insisted that the exudate he con 
served In August, I noticed the first signs of diminution of the exudate This 
progressed slowly but steadily until 1891 In these two years the symptoms of 
phthisis entirely disappeared and there was a continuous disappearance of the 
symptoms resulting from the pressure of the exudate The general condition of 
the patient so improved that he was able to follow his habitual occupation Am ong 
other things, he traveled all over Italy and abroad. In the summer of 1891 nlarm- 
mg gastric disorders appeared, alarming because I believe them to be due to 
traction on the ventricle from progressive contraction of the right lung Finally 
in September, while in the country following a dietetic disorder, the patient died 
In a few hours I had not seen the patient, who had no further need of my serv 
ices, for several months and, therefore, I can only make conjectures as to the 
cause of death. A most plausible cause of which examples have been recorded in 
medical literature, is that acute gastric dilatation followed by intoxication had 
set in, produced by dietetic errors and favored by interference with the motor 
function of the ventricle stretched and pinioned to the right side of the chest At 
any rate, it was proved that the symptoms of pulmonary phthisis, already fully 
developed in its original form, were mitigated by the pneumothorax, then the 
disease was arrested and for the past two years had disappeared entirely 

The second case is a better illustration. 

Case n — Miss X, was taken sick m the winter of 1884 Both apices were 
affected and the illness continued for two years, slowly progressing with the 
common characteristics of phthisis The examination of the sputum left no doubt 
In the spring of 1880, a right pneumothorax and then a pleuritic exudate 
appeared and slowly increased. The patient was afebrile and the exudate was 
not withdrawn until October of that year, on account of dyspncea Two weeks 
later it was again taken out and found purulent. The exudate reaccumulated. 
In July, 1887, it was again alarming and I was called to decide upon the 
advisability of withdrawing it. I found a rather large, left-sided exudate The 
apex beat of the heart was m the right anterior axillary line The dome of the 
diaphragm was pushed downward and to the left and could be felt under tho 
costal arch All over the left side were the classical physical signs of a collection 
of fluid, on the nght side those of limited apical lesion There were bacilli in 
the sputum, cyanosis, dyspncea on the slightest movement, there was no feier, 
digestive apparatus and general condition, good I decided that tho exudato 
should be undisturbed and sent the patient out in the country There tho exudato 
increased and one night when dyspncea seemed unbearable, the local doctor 
withdrew the fluid in an emergency The exudate formed a third time It was 
at its highest level m tho autumn. I advised that it be maintained. At tho 
end of 1888, about two years after tho pneumothorax appeared, the exudate 
began to disappear General condition was excellent, cough disappeared, no 
sputum, slight dullness over the right side with harsh breathing were the 
only signs left of the right apical le3ioru The dyspncea is tolerable and allows 
tho patient to perform her usual occupation, climb stairs, go outside, etc 

Improvement proceeded Blowly but surely and m the winter of ISOO, three 
years later, it was doubtful whether an exudate still existed or if only a greatly 
thickened pleura She considered herself cured and has fully recovered her 
normal activities There ^was no sign whatever of the old bacillary lesion At 
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this time, in February 1890, she suffered an attack of febrile influenza which 
kept her in bed about fifteen days The right lung was affected by a bad, widely 
spread, bronchial catarrh and the left lung by a light catarrh Everything 
resolved satisfactorily I saw the patient only a few days ago During these past 
four years her health has continuously improved The examination of the thorax 
shows a large pleuritic pseudomembrane, extending also over the heart, which 
is almost in normal position The left half of the thorax is somewhat smaller 
than the right, but it is as mobile as the other half On auscultation the breath 
sounds are harsh, loud with a distinct bronchial character No disorder of 
circulation No sign, direct or indirect, of the old bronchial lesion General 
conditions, objective and subjective, excellent from every angle During last 
August the patient was on a mountain excursion of thirty two kilometres on 
foot, at altitudes varying from 3000 to 5500 feet and every winter she takes 
active part m night dancing affairs, with the untiring strength of a young lady 
possessing exuberant health 

If in. the case I have just revealed, it is proper to talk about the 
cure of phthisis, the cure went on coincident with the pneumothorax 
in 1886 This cure may he recognized as having started two years 
after the accident and has now been consolidated for six years 
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SOME COMPLICATIONS ARISING DURING THE COURSE 
OF EXTRAPLEURAL THORACOPLASTY 1 


By RALPH BOERNE BETTMAN, MD, 
Surgeon to the Michael Reese Hospital, Chicago 


I have brought into the clinic today three patients with uni- 
lateral tuberculosis who were sent to me for thoracoplasty, because 
each patient had a complication I wish to present the patients, and 
then to discuss their case histories from the point of view of the 
complication 

EXTRAPLEURAL THORACOPLASTY EX THE PRESEHOE OE AH EMPYEMA 

The first patient is one in whom, subsequent to long-continued 
artificial pneumothorax treatment, an infection of the pleural space 
occurred and an empyema resulted The patient arrived at the hos- 
pital in poor condition There was an active pulmonary tuberculosis 
involving the right lung, a pyopneumothorax being present The 
middle and lower lobes of the right lung were fairly well collapsed, 
the upper lobe being held in a position of semicollapse by a firm 
adhesion which extended from the lateral chest wall to the apex 
The upper lobe contained a cavity the size of a golf ball The fluid 
level — pus level — extended upwards to the height of the fifth dorsal 
vertebras. The heart and mediastinum were slightly to the left. The 
patient’s temperature was septic, ranging from about normal in the 
mommg to 103 60 F or 104° F in the afternoon. The sputum 
was loaded with tubercle bacilli and it was often blood-streaked 
Here we had several problems to solve The two conditions — the 
tuberculosis and the empyema — were both active and both necessi- 
tated attention. "Which should be taken care of first ? Should we dram 
the empyema, wait until the pleural cavity had been sterilized, and 
then perform the thoracoplasty, or should we perform the thoraco- 
plasty first while we still had a clean field to work m and then 
attempt to treat the empyema? If we treated the empyema first, 
should we do so by the open or closed method ? We know that in the 
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uncomplicated purulent empyema following pneumonia, our chief 
aim is to re-expand the collapsed lung after the drainage has been 
established, in order to obliterate the pleural cavity We realize that 
rarely does an empyema heal until the cavity has been obliterated 
Should we attempt to re-expand this semicollapsed tuberculous lung 1 

In the first place, we reasoned that the acute purulent empyema, 
which was causing such severe febrile reactions, must be dealt with 
as quickly as possible lest the last of the patient’s resistance be 
overcome 

We decided that above all else, m tieating the empyema, we 
must guard against re-expansion of the diseased lung, because in 
this case re-expansion and mobilization of the right lung would 
be tantamount to activating and stimulating the tuberculosis For 
this reason we decided on the operation of rib resection Instead of 
resecting portions of one nb, we resected portions of two, so that 
the opening would be large enough to allow free access of air to the 
pleural space and thus maintain the collapse of the lung, and vir- 
tually act as a step in the thoracoplasty procedure The opening was 
made at the most depended portion in the scapular line, so that the 
upper thoracoplasty could be undertaken without danger of con- 
tamination The skin edges of the incision were inverted into the 
cavity in order to delay the closing of the wound After the establish- 
ment of drainage the patient improved markedly The postoperative 
treatment consisted of rest in bed, irrigations of the thoracic cavity 
with warin' bone acid solution, and a general hygienic regime By 
the end of the seventh day the afternoon temperature was 101 2° F 
and for the next three days the temperature did not rise above this 
Our next step was to deal with the underlying condition of the tuber- 
culosis This was done by collapsing the chest wall, and resecting 
posterior segments of the nbs as m the usual thoracoplasty oper- 
ation In this case we started with the upper nbs We did this for 
several reasons In the first place the chief activity was in the upper 
lobe, m the second place the lower lobes were already fairly well 
collapsed, and m the third place an operation conducted in the 
upper chest region could be performed without danger of con- 
tamination The first stage was done under ethylene anesthesia — 
the subsequent stages under infiltration an as thesis *h et.hylc 

a few moments as the ribs were being 
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all, it took five stages, and as you can see a complete collapse was 
obtained 

This healtby-lookmg woman whom I am stowing you is tbe case 
m point She is afebrile and her sputum has been negative for tuber- 
culosis for almost two years She has again been allowed to be among 
her family and to take care of her child, and for the last yeai has 
been doing the housekeeping for the family She has been forbidden 
to do the heavy cleaning or the laundry — two of the household chores 
which, howevei, she had never been able to do She reports to us every 
three months [She still has a sinus fiom the old empyema which 
drains about a teaspoonful of pus every day and which necessitates 
her wearing a dressing continuously, but except for this she is well ] 

To summarize briefly, we have here a case for the time being, at 
least, apparently cured, who had had an active tuberculosis with 
cavity formation, complicated by an empyema It was healed by first 
draining the empyema by the open method and then within a very 
short time, before any expansion of the lung could occur, collapsing 
and immobilizing the diseased lung by means of a multiple stage 
thoracoplasty 

CARDIAC EMBARRASSMENT, FOLLOWING THORACOPLASTY IN PNEUMO- 
THORAX CASE, BELIEVED BY ASPIRATION OF PLEURAL AIR 

This young girl was sent to me a little over two years ago She 
had been sick for several years previous to that time She had received 
the best of sanatorium care, but in spite of the treatment the dis- 
ease progressed, and her sputum contained tubercle bacilli Arti- 
ficial pneumothorax was tried and the girl started to improve The 
improvement was marked for a few months Alter that time it was 
foimd that a firm ridge of adhesions maintained the expansion of 
the right upper lobe m which a small cavity could be seen During 
the entire time the patient had been under treatment the left lung 
was free from all signs of tuberculosis When I first saw her the 
question arose as to the possibility of performing a pneumolysis, that 
is severing the pleural adhesions, and thereafter continuing with 
the pneumothorax treatment We decided against the procedure be- 
cause the adhesions were not of the nature of thm bands but rather 
of a firm ridge or shelf which extended from the mediastinum 
almost to the lateral portion of the chest cavity It would have been 
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extremely difficult, m the first place, to sever these adhesions and 
in the second place it would have been impossible to prevent their 
reformation Thoracoplasty was decided upon 

When the girl came to our clinic she was m excellent general 
physical condition Her left chest was clear A pneumothorax was 
present on the right side — collapsing the lower two lobes and allow- 
ing the mediastinum to retract slightly to the left The upper lobe was 
held expanded by the adhesions referred to and contained a small 
patent cavity The sputum was occasionally positive and once m a 
while an afternoon temperature of 99 4° E or 99 6° E was present 

The patient apparently stood the operation of the first stage of 
the thoracoplasty well Sections of the eleventh to the seventh ribs 
were resected 

Six hours after the operation, I was called to the hospital, because 
of the rather sudden change for the worse m the condition of the 
patient She was cyanotic and dyspnoBic, the pulse was rapid and 
thready Examination showed nothing abnoimal with the recent 
wound On inspection the apex beat of the heart could be seen m the 
left axillary lino The shift of the heart to the left was verified by 
palpation and percussion The right lower chest anteriorly was 
hyperresonant — from the air which had been injected during the 
pneumothorax treatments It seemed evident that the cardiac embar- 
rassment of the patient was due to the sudden and great displace- 
ment of the heart Thoracentesis was performed and the intrapleural 
air found to be at a pressure of plus four centimetres of water Eive 
hundred cubic centimetres of air were withdrawn The patient’s 
condition changed immediately The cyanosis disappeared, the pulso 
became strong, regular, and from then on, including the period 
after the second stage of the thoracoplasty, the convalescence was 
uneventful The patient is now apparently well — there is no sputum 
and for the last six months she has been attending high school 

This case brings out several interesting points In the first place 
it shows us that patients m whom a pneumothorax is present should 
have the “pneumothorax outfit” m their room and ready for use m 
case signs of increased mtratlioracie pressure require release of the 
air Following the partial thoracoplasty the right side of the chest 
cavity became materially diminished The lower lobes of the lungs 
were already collapsed, the upper lobe was held open by adhesions 
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thus the diminution of the chest cavity had to he taken up chiefly 
by the left side As a rule, following pneumothorax the pleura and 
mediastinum lose a certain amount of their flexibility and, there- 
fore, pressure changes do not so easily occur Formerly, I was much 
impressed with the apparent desirability of collapsing the lower 
portion of the chest first and then the upper Since then, after having 
collapsed the upper portion of the chest first m several instances 
where a large apical cavity was the source of severe hemorrhages and 
having had excellent results, I have changed my technic, so that 
now, in this same case, I would have performed the upper resec- 
tions as the first stage The question of aspirating the pleural air 
before operation arose to be dismissed, because there was no indica- 
tion whatsoever to le-expand the collapsed and partially immobilized 
lung areas In several instances we have aspirated intrapleural air 
at the time of the operation — withdrawing the air after the ribs have 
been resected and before the skin is closed In this way we have 
maintained any collapse which may have been present and at the 
same tome guarded against too great pressure changes 

For some time we have been studying our chest cases from the 
cardiac standpoint, with the aid of the electrocardiogram Although 
we have not reached definite conclusions, it appears that m certain 
cases in which the heart shifts easily with change of position there 
is more danger of postoperative cardiac embarrassment than m those 
cases with a fairly rigid mediastinum or where the shift of the 
heart is a straight side-to-side shift and not a rotation 

This case teaches us that m the presence of a pneumothorax it is 
advisable to let out part of the pleural air as one of the final steps of 
the thoracoplasty operation so as to guard against undue pressure 
bemg exerted upon the mediastinum 

THOBAOOPLA8TY US THU PBESENOE OF SEBOUS EFFUSION 

The last patient to be demonstrated today resembles in some 
aspects the first case and in some, the second 

The patient, a twenty-three year old girl, had been sick with 
tuberculosis for two years After a few months she was sent to a 
sanatorium There, because the lesion was unilateral right sided — 
she was given artificial pneumothorax treatment An excellent com- 
pression resulted and her general condition improved. About four 
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months ago a serous effusion started complicating the pneumothorax 
regime An effusion frequently appears during the course of artificial 
pneumothorax treatment The treatment, however, can be continued 
— either by allowing the serous fluid to act as the compressant or, as 
is done more commonly, draining the fluid and substituting air In 
this case the serous fluid has persisted and increased in amount 
The general condition of the patient has been less satisfactory, and 
at the last withdrawal of fluid and substitution of air, small, early 
adhesions could be seen fixing the apex. It seemed evident that little 
was to be hoped for and much to be feared from the continuance 
of artificial pneumothorax, so thoracoplasty was decided upon and 
the case referred to us 

An exploratory thoracentesis before operation showed that the 
fluid was a thin straw colored apparently sterile effusion The general 
condition of the patient was satisfactory — there was a slight after- 
noon elevation of temperature The mediastinum seemed fairly fixed 
as evidenced by the fact that although there was a massive effusion 
m the right chest, there was very little deviation of the mediastinum 
to the left. 

In this patient, unlike the first case, there was no indication for 
drainage of the pleural cavity — in fact on the contrary there was 
every possible indication not to open the pleural cavity lest a con- 
tamination occur and a sterile effusion be turned into an empyema 
It was realized, however, that as water is non-compressible no oblit- 
eration of the pleural space would occur in its presence A compres- 
sion of the chest wall would be directly transmitted by the fluid 
to the intrapleural structures In this case, a marked deviation of 
the heart and mediastinum might be expected after thoracoplasty 
For reasons mentioned before, it seemed unwise to aspirate the fluid 
before operation and thereby re-expand the collapsed lung, espe- 
cially as much of the pleural effusion usually absorbs speedily after 
thoracoplasty At the first stage five ribs were resected Immediately 
after the resection about 250 cubic centimetres of fluid was aspirated 
The convalescence was uneventful and ten days later the second stage 
was undertaken At this time more fluid was aspirated Ten days 
after the second stage a rontgenogram of the chest was made. It 
showed that although the ribs had been sectioned at the usual p 
Yol. IY, Ser 30 — 11 , 
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flush, with the spinal column, and satisfactory sections had been 
removed, there was insufficient sinking m. of the chest wall The 
intrapleural fluid was interfering with a collapse of the chest As I 
said before, the pleural fluid usually absorbs, hut in this case I was 
afraid that absorption would be so slow that regeneration of bone 
from the remaining periosteum would fix the chest before this 
occurred It might materially interfere with the final result, because 
should the chest wall become fixed, then any resorption of the fluid 
would result in a re-expansion of the lung 

Therefore, it was evident that the fluid should be withdrawn, a 
procedure which at this stage would not result in a re-expansion of 
the lung but instead in the desired decrease in circumference of 
the chest cavity About a litre of fluid was withdrawn, and the chest 
wall was tightly strapped in order to bring the chest wall down to 
the collapsed lung instead of allowing the lung to expand to the 
chest wall 

These two skiagraphs (Figs 3 and 4), taken before and after 
the aspiration, show the difference in the size of the right lung area 

It is of interest, too, to note that after this last aspiration the 
fluid never returned The patient at present is afebrile, the sputum 
is negative, and the general condition is good She is on a schedule 
of three hours’ exercise, and will soon be allowed to return to college 
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It is generally recognised tliat the making of a proper incision 
m the anterior abdominal wall, is the most important step of an 
operation Though much has been written on this interesting and 
important subject, there is room for general review and restudy of 
the numerous methods that have been described and practiced by 
many surgeons 

In this paper, I am presenting brief descriptions of the various 
abdominal incisions, and balancing them with our present day 
knowledge of anatomy and physiology 

HISTOBIOAL 

The vertical incision has been the choice of surgeons from the 
dawn of abdominal surgery It is impossible to tiace back to the 
first inventor of this incision Caesarean section attained a high degree 
of perfection m the hands of John of Arderne (130G to 1390) (?) 
the earliest of the English surgeons Pietio d’Argelata (died 1423) 
a professor at Bologna, in his “Cirurgia” (printed in Venice m 
1480), described performing Ciesarean section through the lmea 
alba on a dead woman Roonhuyze 1 (1663) and Voeters (1679) in 
their “Midwifery” give plates and description of laparotomy Mam 
laparotomies are recorded in the seventeenth century In the United 
States, Ephraim McDowell performed ovariotomy through abdom- 
inal incision m December 1809 The expression “abdominal sec- 
tion” was first suggested 1 and employed by Lawson Tait 2 The trans- 
verse and oblique type of incisions is of more recent date _ Mik- 
ulicz 3 saw his master Bilroth perform a transverse section of the 
rectus in a difficult stomach operation In 1S94, Rupan 4 was the first 
to substitute transverse incisions only through the skin for cosmetic 
purpose In 1896 Kustner® conceived the same plan independently 
and was the first to publish it Hartman® of Pans first made use 
of the transverse incision m May 1900, and m the same year Pfon- 
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nenstiel 7 described the one known by bis name Tbe latter received 
inspiration for this operation from Kustner’s article L L Mc- 
Arthur 8 of Chicago, in the early months of 1894, described tlio 
technique of the muscle-splitting incision before the Chicago Medical 
Society, but the article was not published till a year later 0 Two 
months later McBumey 80 described the muscle-splitting operation 
for the removal of appendix independently 

The transverse incision for the removal of the appendix was 
originally described by J W Elliot 10 m 1896 A. E Eockey 11 
and Chaput 10 described the same incision independently in 1905 , 
G G Davis 12 of Philadelphia, in 1906 Cutting the rectus sheath and 
retraction of the rectus muscle inwardly as an extension of McBur- 
ney’s incision was described by Harrington 13 in 1899 and by Weir 14 
in 1900 Sprengel described his transverse incision m 1910 It is of 
historical interest that Louis A. Stimson 10 was the first m this 
country to use the Pfannenstiel incision 

ANATOMY 

Since the success and failure of the abdominal incision depends 
upon anatomical knowledge, it becomes necessary, therefore, briefly 
to review the normal anatomy of the abdominal wall 

Fascia — The superficial fascia is continuous with the correspond- 
ing fascia over the thorax Toward the lower part of the abdomen 
it consists of two layers The superficial fatty layer, known as 
Camper’s fascia passes over the inguinal ligament and becomes 
directly continuous with the superficial fascia on the front of the 
thigh The deeper layer is known as Scarpa’s fascia It is m direct 
contact with the aponeurosis of the external oblique muscle In the 
region of the pubis, it is carried continuously downward over the 
spermatic cord, the penis and through the scrotum, into the perineum 
where it becomes continuous with the dartos and Colle’s fascia, 
which is attached, on each side, to the corresponding body of the 
pubis On the lateral side of the spermatic cord, in the region of the 
groin, Scarpa’s fascia ends, immediately distal to the inguinal liga- 
ment, by blending with the fascia lata of the thigh 

Bedus Sheath — The rectus muscle is enclosed in a fibrous sheath 
formed by the blending of the aponeurosis of the external and inter- 
nal oblique and transversalis muscle The anterior layer is attached 
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semilunaris and pass m front of tlie rectus abdominis muscle to 
xeacli the xiphoid process, linea alba, symphysis and the crest of 
the pubis Infenorly, tbe aponeurosis is folded upon itself to form 
the inguinal or Poupart’s ligament "which emends from the anterior 
superior spine of ilium to the spme of the pubis The Lacunar, or 
Gimbernat’s ligament, is the medial end of the folded back margin 
of the inguinal ligament Its posterior margin is attached to the lho- 
pectineal line and is contmuous with the pectineal fascia Just above 
the median end of Poupart's ligament, the spermatic cord pierces 
the aponeurosis of the external oblique and this opening is called the 
external abdominal ring The aponeurosis continues down on the 
thigh as the fascia lata 

The nerve supply of this muscle is from the anterior rami of the 
sixth to the twelfth thoracic nerve and from the iliohypogastric and 
ilioinguinal nerve 

The internal oblique muscle lies under cover of the external 
oblique muscle It arises from lumbodorsal fascia, the anterior two- 
thirds of the crest of the ilium and outer two-thirds of Poupnrt’s 
ligament The direction of its fibres are upwards, forwards nud 
medially The uppermost fibres are inserted into the lower three ribs 
and their cartilages Intermediate fibres and in a strong aponeurosis 
which extends from the inferior margin of thorax to the pubis By 
that aponeurosis, they gam insertion into the inferior bordeis of 
the cartilages of the seventh and eighth ribs and the xiphoid process, 
and into the Irnea alba throughout its entire length The lowest 
fibres run downwards and medially, and 30m with the lowest fibres 
of the tronsversaiis muscle m a flat tendon (conjoined tendon), which 
is inserted into the pubic crest, and into the lhopectmeal line for 
fully half an inch of its extent Some fibres are continued down 
over the cord and testis forming the cremaster muscle. 

The internal oblique muscle is supplied by tbe anterior divisions 
of the sixth to twelfth thoracic nerve and the iliohypogastric and ilio- 
inguinal nerves The cremaster muscle is supplied by the genital 
branch of the gemto-femoral nerve 

The transversus abdominis is the deepest muscular lajer of the 
lateral abdominal wall It arises from the internal surfaces of the 
lower six ribs and their costal cartilages, interdigitatmg with the 
diaphragm, from the transverse processes of the fhc lumbar ver- 
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tebrce through the lumbodorsal fascia, from the anterior two-thirds 
of the iliac crest, and the lateral third of the inguinal ligament 
The direction of the fibres is horizontal except the lowest fibres 
which turn downward and blend with the fibres of the internal 
oblique muscle to form the conjoined tendon, which is inserted into 
the lliopeetineal line and crest of the pubis Throughout the rest of 
its extent, the aponeurosis of this muscle passes horizontally to th? 
midlrne, and is inserted into the linea alba 

The nerve supply is from the anterior divisions of the sixth to 
twelfth thoracic nerves and the iliohypogastric and ilioinguinal nerve 
The rectus abdominis arises by two heads , the lateral and larger 
of the two is attached to the pubic crest, while the medial and 
smaller is fixed to the ligaments m front of the symphysis pubis It 
extends upwards m the interval between the linea alba and linea 
semilunaris It is inserted into the anterior aspects of the fifth, 
sixth and seventh costal cartilages and to the ensiform cartilage 
The rectus is broken up into segments by irregular tendinous inter- 
sections — the linete transversal There are usually three m number, 
placed, one at the level of the umbilicus, another, opposite the xiphoid 
process and a third, midway between them A fourth intersection, 
sometimes limited to the lateral portion of the muBcle, occutb midway 
between the umbilicus and the crest of the pubis The tendinous 
intersections are adherent to the anterior part of the sheath of the 
rectus muscle, but they have no attachment to the posterior part of 
the sheath 

The nerve supply of this muscle is through the anterior divisions 
of the fifth to the twelfth thoracic nerve 

The pyramidalis is a small, flat, triangular-shaped muscle. It 
is often undeveloped and sometimes absent It springs from the 
front of the pubis and the ligaments of the symphysis and is inserted 
into the linea alba It lies anterior to the lower part of the rectus 
muscle It is a tensor of the linea alba It also strengthens the lower 
part of the linea alba It is supplied by the twelfth thoracic nerve 
Blood Supply — The chief source of blood supply of the anterior 
abdommal wall is from the lower six intercostal arteries, the super- 
ficial epigastric artery, the superior epigastric, the inferior or deep 
epigastric, and deep circumflex iliac The anastomosis is very free 
The lower six intercostal arteries are branches of the aorta 
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and musculophrenic and are distributed downwards to the abdom- 
inal muscles 

The superficial epigastric artery arises from tbe front of tlio 
femoral artery about 1 centimetre below Poupart’s ligament, and 
passing through the femoral sheath and the fascia cnbrosa, turns 
upward m front of Poupart’s ligament, and ascends between the 
two layers of the superficial fascia of the abdominal wall nearly ns 
far as the umbilicus It distributes branches to the superficial fascia 
and the integument and anastomoses with branches of the inferior 
epigastric artery and with its fellow of the opposite side 

The superior epigastric is a terminal branch of the internal 
mammary artery It leaves the thorax at the lower edge of the sev- 
enth rib, enters the posterior sheath of the rectus and a few inches 
lower down, enters the substance of the muscle, where it breaks up 
into small branches It anastomoses with the inferior epigastric 
arteiy from the external iliac 

The inferior or deep epigastric artery arises from the external 
iliac immediately above Poupart’s ligament It curves ventral, 
medial and upward in the transversalis fascia and external to the 
peritoneum It reaches the edge of the rectus muscle below a line 
joining the femoral artery at Poupart’s ligament with the umbilicus 
Opposite the fold of Douglas (linea semicircularis) it reaches the 
middle of the rectus muscle posteriorly, pierces the transversalis 
fascia, and enters the substance of the muscle by passing m front 
of the fold of Douglas It sends branches to the outer edge of the 
muscle which are quite large and bleed freely when cut It anasto- 
moses above with the superior epigastric artery 

The deep circumflex iliac arises from the external iliac almost 
opposite the deep epigastric artery and passes outwards along the 
inner side of Poupart’s ligament between transversalis fascia and 
tbe peritoneum "When it reaches the anterior superior spine it passes 
between the transversalis and internal oblique muscles and just 
above the crest divides into an ascending branch which goes upwards 
towards the nbs and a posterior branch passing backwards to anasto- 
mose with the iliolumbar branches 

Superficial Vans — The upper part of the abdomen is drained 
by small branches, emptying into the superior epigastric, the inter- 
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costal and laterally into the axillary veins With the exception of 
the above, all other abdominal veins drain into the femoral vein 
These superficial veins cause free bleeding during abdominal incision 
All the deep veins accompany wrtenes 

Nerve Supply — The abdominal wall is supplied by the anterior 
division of the sixth to twelfth thoracic nerves inclusive, the 1I10- 
hypogastric and ilioinguinal nerve The anterior branches of the 
lower six thoracic nerves pass behind the costal cartilages and enter 
the abdominal wall at the margin of the costal arch These nerves 
run downward and inward between the internal oblique and trans- 
versalis muscles, giving off branches to them Then they run to the 
lateral border of the rectus muscle, where they disappear by piercing 
the posterior lamella of the internal oblique aponeurosis and pass 
within the sheath of the rectus They sink into the substance of the 
rectus muscle and supply it Then, turning forwards, they pierce the 
anterior sheath They end on the front of the abdomen as anterior 
cutaneous nerves, and supply the skin 

The sixth intercostal nerve supplies the region between the lower 
end of the sternum and the tip of the ensiform cartilage 

The seventh intercostal nerve distributes to the region near the 
lower end of the ensiform cartilage This nerve turns almost at right 
angles after leaving the costal arch 

The eighth intercostal nerve runs under cover of the costal arch, 
then, almost m a right angle, downwards and supplies the area of the 
middle linea transversa between tip of the ensiform cartilage and 
the umbilicus 

The ninth intercostal nerve runs directly forwards on a level 
with the ninth costal cartilage, and supplies the region just above 
the umbilicus 

The tenth intercostal nerve runs directly forwards on a 
level with the tenth costal cartilage, and supplies the skin about 
the umbilicus 

The eleventh intercostal nerve runs forwards and downwards 
supplying the region a little below the umbilicus 

The twelfth intercostal nerve runs along the lower border of 
the twelfth nb passing under the lateral lumbocostal arch, runs m 
front of the quadratus lumborum muscle, perforates the transver- 
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salis and passes forward between tlie transversalis and internal 
oblique muscles (1) The anterior branch of the twelfth intercostal 
penetrates the rectus and is distributed below a point midway 
between the umbilicus and pubis (2) The lateral cutaneous branch 
of the twelfth intercostal penetrates the internal obliquo muscle, 
then emerges from the external oblique from 2 5 to 8 centimetres 
(about 1 to 3 inches) above the iliac crest and is distributed to the 
skm over the ventral surface of the hip 


Fio 1 



The iliohypogastric nerve arises from the first lumbar nerve It 
is the highest branch given off by the first lumbar nerve, after its 
emergence from below the first lumbar vertebra This nerve emerges 
from the upper part of the lateral border of the psoas major muscle 
and crosses obliquely m front of the quadrntus lumborum muscle 
to the iliac crest It then perforates the posterior part of the trans- 
versus abdominis muscle near the midpoint of the crest of the ilium, 
and divides between the transversalis and internal oblique muscles 
into a lateral and anterior cutaneous branch (a) The iliac brauch 
pierces the internal oblique and external oblique muscles directly 
above the crest of ilium, and supplying the skm of the gluteal region 
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posterior to lateral cutaneous branch of tlie twelfth thoracic nerve 
(b) The anterior cutaneous or hypogastric branch continues onward 
between the internal oblique and tranBversaliB muscles, and pierces 
the internal oblique and perforates the aponeurosis of the external 
oblique about 2 5 centimetres above the external inguinal ring and 
is distributed to the skin of the hypogastric region It communicates 
with the twelfth thoracic and ilioinguinal nerves It does not enter 
the sheath of rectus, but supplies the shun of the hypogastric and 
external inguinal ling region The ilioinguinal nerve arises from 
the first lumbar nerve It emerges from the lateral border of the 
psoas major muscle just below the iliohypogastric nerve and passes 
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obliquely across the quadratus lumhorum and iliacus muscles, per- 
forates the transversalis muscle near the anterior part of the iliac 
crest and communicates with the iliohypogastric nerve between the 
transversalis and internal oblique muBcle It then pierces the internal 
oblique muscle distributing filaments to it and accompames the 
spermatic cord through the external inguinal ring It supplies the 
shun of the upper and inner aspects of the thigh and scrotum m 
male, and the labium in the female 
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VARIOUS INCISIONS 

Inver — The liver is exposed by the following routes 

(1) Through an anterior incision opening the pontoncal cavity ns in 
exposure of the gall bladder (midline, transrectal, pararectal, paramedian with 
the lateral retraction of the rectus muscle) 

(2) Anterior oblique incision parallel with the costal arch, and 1 3 to 2 
centimetres {% to % inch) mesial to it, beginning near the right linca semi 
lunaris and extending as far downwards and outwards below the costal arch 
a9 necessary Caro is especially exercised to avoid wounding the pleura behind 
the seventh costal cartilage The portion of the chest wall thus mobllircd is 
then displaced outwards nnd upwards by retractors It might he necessary, for 
hotter exposure, to extend the original incision further bnckwards below tlio 
costal arch A composite flap may he hinged downwards and inwards in the 
following manner The shin, fascia, nnd overlying muscle fibres are divided 
below and parallel with tho costal arch until the piano of the costal arch is 
reached, then tho cartilagcnous portion of the ribs is carefully incised with a 
sharp hmfe 

(3) Chondroplastic or costo chondroplastic (Lannelonguo, 10 1888) A slightly 
curved incision is mado from the xiphoid process to the anterior ond of the bony 
portion of the tenth rib, passing parallel with tho chondral arch, and about 1 2 
to 2 centimetres (*4 to % inch) below it Between the rectus and external 
oblique muscles on the outer aspect and the internal oblique and transvcrsalis 
on the inner aspect, tho lower border of the costal arch is exposed and can 
be easily freed The insertion of tho seventh costal cartilage is divided at tho 
sternum and similarly the eighth nnd ninth costal cartilages are divided just 
distal to the bony ends of their corresponding ribs, or if necessary, tho ribs 
themselves arc divided just proximal to tho costal cartilage attachment 

(4) Incision parallel with and about 1 3 to 2 centimetres (14 to % inch) 
below tho right twelfth rib, with its centre about opposite the midaxillnry lino 

(5) Right sided transverse lumbar incision running parallel with tho twelfth 
rib, cutting through muscles and slightly incising the quadratus lumborum and 
long muscles of the bach. 

(0) Transpcntoncal exposure of the loner lateral border of the livor This 
incision is made parallel with and about 1 3 to 2 centimetres (% to % inch) 
below the right twelfth rib, with its centre about opposite tho midaxillary lino 
It includes tho shm, fascia and external oblique Tho latissimus dorsi may bo 
incised transversely and the serrntus magnus separated if the incision extends 
that far backwards The internal oblique and transvcrsalis arc cut in tlio direc- 
tion of their fibres, the nerves between them being guarded as well as possible 
The peritoneum is opened in the original line of incision 

(7) Subplcural route (a) Right sided transverse lumbar incision This 
incision runs parallel with the twelfth rib It cuts through the abdominal 
muscles and slightly incising the quadratus lumborum nnd long muscles of the 
back, exposes the lower border of the twelfth rib The latter is then either forcibly 
retracted upwards or, if necessary, is subperiostcally excised, being careful to 
nvoid the pleura Bv blunt dissection the posterior part of the liver is reached 

(6) Intercostal subplcural route Incision is made between the lower border 
of the right tenth and the upper border of the right eleventh ribs, in the mid- 
nnlin ry line This incision is below the level of the pleura 
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(o) Subpleural route If the liver ib not adherent to the diaphragm, one, 
two or three ribs aTe excised m part. Having passed through the thoracic wall, 
the diaphragm is exposed, and incised in a line corresponding with the direction 
of its muscle fibres The edges of the diaphragmatic wound are Butured to the 
convex surface of the liver, if not already adherent. The liver may be incised at 
once, or the wound packed with gauze to produce adhesions and opened two 
or threo days later In this operation part of the right tenth and eleventh ribs 
are removed m the midaxillary line subperiosteally, below the level of the pleura 
(at) Parts of one or more nbs (seventh and eighth in the antero lateral 
aspect of the chest wall) are excised subperiosteally above the level of the 
pleura, then the pleura is exposed but not opened, and is carefully separated 
from the thoracic wall and diaphragm and displaced upwards If adhesions are 
present, the diaphragm is incised and the abcess drained. If no adhesions are 
found, the diaphragm wound edges are sutured to the liver, packed with 
gauze and opened in two or three days 

(8) Transpleural Operation (a) Through an anterior incision along the 
seventh or eighth ribs which are resected The pleural cavity is traversed and 
the diaphragm incised. 

( 6 ) In the posterior method an incision about four inches in length is 
made along the line of the space between the eighth and ninth Tibs, the middle 
of the incision corresponding approximately to the posterior axillary line The 
latissimus dorsi and the external oblique muscles are divided and the ribs are 
exposed. An incision is made along the centre of the outer border of each nb 
through the periosteum, which is carefully stripped from the anterior and 
posterior surfaces of the ribs for 2% to 3 inches, the denuded portions are 
then excised. The pleura is now exposed. Before opening, the pleura is sutured 
to the diaphragm by a series of deep stitches, passed close to ono another nnd 
drawn fairly tightly These stitches pass through the intercostal muscles ns 
well as through the pleura, above and below and at each end of the divided ribs, 
through the periosteum In the centre of thiB circle of sutures, an incision is 
made into the pleura. The upper surface of the diaphragm is now seen and is 
at once incised and the liver exposed 

QaJl Bladder — Rio Branco incision 83 is composed of two parts which form 
an acute angle with a rounded tip, whose opening extends towards the right 
and upwards Its vertical portion follows the linea alba from the tip of the 
xiphoid process to the umbilicus, its transverse portion, from the umbilicus 
upwards and outwards towards the right costal margin which it reaches near 
the anterior end of the ninth or tenth rib It results m a triangular flap when 
it is lifted and gives a good exposure of the subhepatic region If more Toom is 
necessary, extend the incision downwards to include the umbilicus in the angle of 
the flap 

LGbker 17 incision is a midline incision. 

Lawson ^fait incision 03 extends vertically from the costal arch directly 
downwards through the outer part of the right rectus muscle 

Langenbcck u incision is a vertical incision through the external edge of 
rectus muscle, in its avascular area This is similar to the Fehcct, Peon and 
Vincent incisions® Langenbeek also described an incision m the form of an L 
but placed in such a way that the vertical portion corresponds to the external 
edge of the rectus, and the transverse portion to the upper part of the muscle 
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de Roubaix incision c begins, in the linea alba, ono incli below tbe xiphoid 
process, then runs obliquely for a distance of three or four inches in nn outer 
and downward direction, through the right rectus muscle and, finally, in a 
horizontal line m an outward and backward direction The flap is convex in 
the lower inner portion and gives n good exposure Pari cs, 1 * Boot cl and TTt Uct E 
have used and described a similar incision 

Courvoisier w incision is made at the edge of the liver, regardless of the 
size of this organ, and slightly above its lower border 

Sprengel 3 incision is situated parallel to the costal arch It is purely 
oblique but like a hook made in such a fashion that the shoiter external arm of 
the hook corresponds to the external obliquo muscle whose fibres nrc bluntly 
separated, while the long arm divides the rectus muscle and mny extend laterally 
to the internal oblique and transversalis according to necessity For gall bladder 
exposuro alone, the incision need only extend laterally to tho outer margin of the 
rectus muscle If more room becomes necessary, the left rectus can bo partly or 
wholly divided transversely 

Riedel 13 incision begins four centimetres above tho lower end of the sternum 
(not of the ensiform process) and passes obliquely downwards through fascia 
nnd muscle between tho base of the ensiform process and costal arch, which it 
parallels until it reaches the middle of the rectus muscle, whero it becomes 
vertical and terminates above the umbilicus Important branches of the internal 
mammary artery may have to be ligated 

Perthes 3 incision is a vertical incision which begins immediately below 
the ensiform cartilage 2 centimetres (% inch) to tho right of tho mcdinn line, 
nnd extends to a point directly lateral to the umbilicus At this point the 
incision turns outwards and slightlv upwards towards the costal arch, the rectus 
is cut transversely and stitched to the anterior sheath to provent retraction 
It is then retracted with its anterior sheath nnd the posterior sheath with 
peritoneum is opened in nn oblique line paralleling tho right costal arch from 
the upper to the lower level of the wound 

Bakes sl Incision. Bakes suggests not cutting through the left rectus ns 
does Sprengel, but through the linea alba and the nnterior sheath, retracting tho 
left rectus laterally 

Konig 3 incision is a transverse incision in the right rectus nnd an nTch 
shaped continuation extending m a medial upward direction which, according 
to necessity, indents the fascia or extends upwnrd for a distance of 2 to 4 
centimetres in tho median line The level at which the rectus is divided varies 
according to the site of the gall bladder or lower edge of the liver 

Lejars*’ incision is an angular incision with an acute angle It is commonly 
used in cases of traumntic injury of the liver The incision consists of a vertical 
portion in the linea alba from the xiphoid process to the umbilicus, and nn 
oblique incision running nlong the edge of the ribs 

Sencert* 7 Incision Sencert describes a similar incision to that of Lejnrs, in 
the left side, for examination of left hypochondnum 

Mayo Robson 3 incision is a vertical incision downwards from just below 
the costal arch through the outer part of the right rectus muscle, from the 
upper end of which an oblique incision is carried upwards and inwards parallel 
with the nght costal arch, to the ensiform cartilage 
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Bruning” incision is a longitudinal incision at the edge of the inner third 
of the right rectus muscle The muscle is separated by hlunt dissection 

Trmklcr 50 Incision Tnnkler describes an incision whose first part is the 
same as that described by Edebohl for exposure of the nght kidney This incision 
extends from the twelfth rib to the middle of Poupart’s ligament. From the 
middle of this incision and perpendicular to it Trinkler makes a second incision 
parallel to the costal arch, and 4 centimetres distant from it. This extends as 
far as the external edge of right rectus or may go through the external third 
of the muscle The first part of the incision may be made shorter and only extend 
as far as the umbilicus 

Kausch n (1889) introduced an oblique incision in the Mikulicz Clime. The 
incision begins at the costal arch in the mammary line and strikes the median 
line at a point one to three finger breadthB above the umbilicus It follows 
the course of the intercostal nerves and saves injury When thiB does not give 
enough room, an incision m the linea alba ib added (This is similar to the new 
incision described by Rio Branco ) 

Desjardino® (1907) suggested an incision in the form of a Z Others have 
been in form of T, H and X Rio Branco mentions trying all of them 

Czerny ( Czerny Koeher ) incision is a hook angular incision beginning 
in the nudhne at the ensiform cartilage and running along the linea alba down 
wards to two-thirds of the distance to the umbilicuB, where it turns outwards 
and slightly upwards towards the costal arch This cuts the rectus and part of 
the oblique muscles m a transverse direction 

Kelir’s 84 wave or bayonet incision begins close to the tip of the ensiform 
cartilage and passes vertically downwards in the midlinc, for about 4 to G centi- 
metres (1 9/16 to 2 G/1G inches) is then directed obliquely outwards, parallel 
with the costal arch to the outer third of the rectus, when it again becomes 
vertical and ends at the umbilicus The incision through Bkm and fascia exposes 
the preperitoneal fat in the upper part of the median line, crosses the second 
linea transverse obliquely to the outer third of the muscle, and then, passing 
downwards, divides the inner two-thirds of the anterior sheath of the right 
rectus and splits the outer third of its fibres 

Rohr's ** bow shaped incision begins in the median line at the ensiform 
cartilage Passes directly downward m the linea alba for from 4 to G centi 
metres (1 9/10 to 2 0/16 inches) and then curves obliquelv downwards and 
outwards toward the right costal arch This is similar to Korte’s " hook incision 
Moschcowitz 87 described a transverse mciBion in the upper abdomen with 
division of both recti muscles It is a modification of the Sprengel and Bakes 
incisions 

Koeher M incision is an oblique incision from the tip of the ensiform process 
to a finger’s breadth below and at first parallel to the costal margin, after which 
it descends as far as the muscular fibres of the external oblique, which may bo 
slightly incised. The rectus is divided across its whole breadth and tho nerves 
supplying it, which run obliquely from without downwards and inwards on tho 
transversalis, are drawn aside A few branches of the superior epigastric artery 
are cut and tied in the muscle 

Bovan ** incision is an 8 Bhaped incision, beginning at the ensiform cartilage, 
curving down a little until it reaches the middle of the rectuB becoming vertical 
for four to six inches and then curving outwards like an old fashioned letter S 
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Having made the elan incision, the anterior sheath of the rectus is divided ovor 
its centre and the muscle bluntly separated The posterior sheath and peritoneum 
are now opened 

Doyen 40 incision is a vertical incision which begins over the right costal 
arch, a little to the inner aspect of the mammary line, and passes directly 
downwards over the eighth, ninth and tenth costal cartilages, to terminate at the 
level of the umbilicus The abdomen is opened below the cartilage of the tenth 
rib, and the cartilages of the tenth, ninth and eighth ribs are divided in tho 
same \ertical line without bounding the pleural cavity From 1 to 2 centimetres 
of the exposed portions of these cartilages are excised, and the wound is thor- 
oughly retracted for satisfactory exposure 

Sloan a incision is made through the shin and subcutaneous tissue down to 
the aponeurosis extending from the ensiform to a point 3 6 centimetres abo\ o 
the umbilicus It is continued outwards and downwards on either side of tlio 
umbilicus to a point on either side about 4 centimetres below tho umbilicus, 
leaving a V-shaped piece of shin and subcutaneous tissue around tho umbilicus 
A flap of skin and fat dissected outwards exposes the aponeuroBiB over tho 
inner border of both recti muscles Vertical incisions are then made through tho 
external sheath of the recti about 1 centimetre lateral to their innor borders 
Upon the length of these two incisions will depend the amount of exposure that 
is obtained 

The recti with the overlying external sheath, fat and shin are rolled out 
v ards and held by suitable retractors A transverse incision is made through 
the exposed posterior sheath of the rectus and the peritoneum and extended 
across the linea alba parallel to the direction of the fibres from tho outer edgo 
of one rectus muscle to tho outer edge of the other This opening gives nn 
excellent exposure of the stomach and duodenum The opening can be retracted 
ovor the regions of the gall bladder, spleen or appendix. 

Graham 41 incision is a vortical skin incision about % inch (15 
centimetres) made to the right of the midlinc, extended downwards from 
a point about 1 centimetre below tho costal arch to a point about 1 ccnti 
metre below the umbilicus and carried through the anterior sheath of tho rectus 
muscle Tho muscle is not divided but separated by blunt dissection from its 
attachment to the midline and then retracted laterally The posterior sheath and 
peritoneum are divided in a line approximately corresponding with that of tlio 
incision through the anterior sheath If more room is necessary the upper part 
of the rectus muscle is cut transversely by extending the upper angle of the 
incision diagonally upwards to the ensiform cartilage, in a manner similar to 
the Mayo Robson incision, or the sheath of the rectus can be cut transversely to 
permit a greater retraction of the uncut muscle If more exposure is desired at 
the lower part, the vertical incision is merely extended downwards 

Quain 45 incision. Quam prefers a straight transverse incision in the upper 
abdomen for routine gall bladder and stomach operation The technique is very 
similar to that of Sprengel, Bakes and Moschcowitz. It is described by Quain 
as follows 

“A straight transverse incision made about two inches above the level of the 
umbilicus The incision is carried down through the aponeurosis from a point 
near the linen alba and outwards to, or beyond, the linea semilunaris Onlv tho 
outer fibres of the rectus muscle arc cut at first The posterior aponeurosis near 
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the semilunar hue is exposed and split The transversalis muscle and faBCia 
with the attached peritoneum is opened sufficiently to the costal margin, or 
across the linea alba and left rectus as desired 

Mayo“ (Judd“) straight oblique incision for gall bladder Judd “ The super- 
ficial incision begins to the right of and close to the xiphoid cartilage This will be 
near the midlrne, beginning directly beneath the ribs, to the right of the ensiform 
and passes downwards in a straight but slightly oblique line, to a point about 
2 inches to the right of and immediately on a line with the umbilicus This 
divides the skin and exposes the anterior rectus sheath The deep incision is made 
through the latter, a straight vertical cut parallel with the midline This will 
cross the course of the superficial incision at a very acute angle, and split the 
fibres of the rectus muscle approximately one inch to the right of the umbilicus 
The fibres of the rectus muscle are separated by blunt dissection after which the 
posterior rectal sheath is incised in the same line with the anterior Bheath 
before opening the peritoneal cavity Mayo" says this incision is based on that 
of Bevan. Mayo follows the suggestion of McArthur and leaves the posterior 
sheath of the rectus and the peritoneum uncut in the lower quarter of the 
incision. These tissues can be retracted readily and protect the lower part of the 
wound against hernia 

McArthur “ incision is a vertical one to the posterior sheath of the rectus 
(Outer border ) All tissues are then freed from the transversalis fascia and 
muscle for some distance around and a transverse mciBion opens the peritoneum 
The separation of the transversalis muscle and fascia is from 3 to 0 inches m 
length, allowing easy retraction up and down 

Ashurst (reported by Boykin") uses routinely in the upper abdomen and 
pelvis a right or left paramedian incision After opening the anterior Bheath of 
the rectus the muscle is dissected free along its inner border and retracted 
outwardly The posterior sheath and peritoneum are opened beneath 

In operations upon the gall bladder, a right paramedian oblique incision is 
used This incision begins across the midline just below the ensiform, extending 
downwards and outwards across the right rectus to just beyond the linen semi- 
lunaris at a point below the level of the umbilicus The anterior sheath of the 
rectus is opened in the direction of the skin incision, the muscle dissected free 
along the inner border and lifted outwardly, and the posterior sheath and pen 
toneum opened beneath in a line parallel to the linea alba 

Collins *• incision. Collins describes a nght paramedian incision retracting 
the rectus muscle laterally for gall bladder operations He has called this a 
tongue and groove incision 

Mason 11 has described a longitudinal and transverse incision "This incision 
is based on the principle of the Hammerer incision, that of the displacing the 
rectus muscles outward, and of the Mayo operation for the relief of umbili- 
cal hernia" 

Spleen — Numerous incisions have been described for the exposure of tho 
spleen The following incisions are more commonly used 

Oblique subcostal incision runs parallel with and about 1 3 centimetres (% 
inch) below the left costal arch, with its centre over the spleen, the inner border 
of which comes to within 4 to 5 centimetres (1% to 2 inches) of the median plane, 
its outer border extending just posteriorly to the mid axillary line This incision 
Von IV, Ser 39 — 12 
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is commonly used for draining abscesses of the spleen and can reacli this gland 
in the following manner without much disturbance of normal anatomy 

(1) Incise the skin and fascia, (2) incise the external oblique transi crBcly , 
(3) separate the internal oblique in the line of cleavage, (4) retract the nones 
carefully, (5) divide transversalis obliquely, (0) dmde trnnsversalis fascia and 
peritoneum in the line of the original wound 

Vortical incision through the left linea semilunaris or outer margin of left 
rectus muscle with inward extension of the incision below and parallel with tbo 
left costal arch (left sided, Bevan M S shaped, or Mayo a c incision) 

Median abdominal section, beginning below the ensiform cartilage and 
extending ns far below the umbilicus as needed 

Vertical incision over the outer border of the left rectus muscle, with an 
extension of its upper end (if more room is necessary) upwards and backwards 
in tho eighth intercostal space and excision of the cartilages of the eighth, ninth 
and tenth ribs (Auvray D ) 

Vertical incision, beginning at tho cartilage of the left seventh rib slightly 
mesial to the mammary lino, and extending downward to the lei el of tho umbili- 
cus, with excision of a part of each rib (Doyen 10 ) 

Parallel subcostal incision with resection of eighth, ninth and tenth costal 
cartilages 

Transverse incision of the left upper abdomen, by cutting tho rectus trails 
versely (Sprengcl") or retracting medially (Boykin") 

Left paramedian incision (Moynihan") 

Left rectus incision and separation of its muscle fibres 

Bcvan “ has simplified and improved on his old S shaped incision Ho 
has described a straight midline incision for all spleen operations If ad 
ditional room is required, the incision should bo enlarged by dividing the 
rectus transversely 

Pancreas — For the approach to the pancreas, the abdomen is opened by an 
incision between tho ensiform cartilage and the umbilicus in tlic midlino, or to 
ono or the other side of it, as seems necessary for speedy access to the part. In 
cases of acute pancreatitis and pancreatic cysts Moynilian tl advocates opening 
tho abdomen by a paramedian incision above the umbilicus, with lateral displaco 
ment of the rectus muscle 

Stomach — Midlino incision is made through the linea alba, betwnen tho 
xiphoid cartilage and the umbilicus This incision is usually from 6 to 10 con 
timetres (2 to 4 inches) in length 

Bight or left paramedian incision is made vertically over tho right or left 
rectus Bhcath parallel with the midline and at a distance of about 2 centimetres 
(?i inch) from it, beginning nt the costal arch above and extending downward 
for about 7 5 centimetres (3 inches) After incising through the anterior rectus 
sheath, some Burgeons separate the rectus muscle vertically in its centro (trans 
rectal) It is preferable to retract the muscle laterally and expose the posterior 
sheath with the peritoneum directly under the same line 

The oblique subcostal incision has been described for the exposure of the 
cardiac end of the stomach on the left side This incision begins near the tip of 
the xiphoid cartilage and extends downward and outward, parallel with and 
about 2 5 to 3 7 centimetres (1 to 1% inches) to the inner side of the left costal 
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arch, ending about opposite the anterior end of the ninth rib, extending for a 
distance of about 7 5 centimetres (3 inches) or more as necessary 

The Baudet Navarro “ technique consists in a temporary resection of the left 
costochondral arch for the exposure of the cardiac end of the stomach This 
technique is the same as has been described on the right side for the exposure 
of the liver 

Incision for gastrostomy (Stamm,® Senn, 55 and Kader ”) , a vertical incision 
5 to 7 6 centimetres (2 to 3 inches) over the outer third of the left rectus 
muscle, extending from the left costal arch downward, is very satisfactory Some 
surgeons have described oblique paracostal incisions for this purpose (Marwo 
del,® Ssabanajcu K and Witzel* 5 ) Franck 55 makes a smaller cutaneous incision 
above the paracostal one and pulls the delivered portion of the Btomach well 
through it, m order to form a valve The deeper incision separates the left rectus 
with anterior and posterior sheath vertically, as in the above mentioned operation 
Duodenum — Right paramedian mciBion with lateral retraction of the rectus 
muscle or midlme incision supraumbihcally are commonly used for the exposure 
of the duodenum 

Jejunum — The jejunum is exposed by a midlme or a paramedian incision 
For jejunostomy, Mayo,** Bummers," Madyl,* 3 Mayo Robson" and Moymhan" 
use a high left transrectal incision Von Eiselberg” and Witzel" have used 
median or left paramedian incisions for jejunostomy Ravdm" has reported a 
now technique for jejunostomy It avoids the necessity of making a large incision 
for the exposure of tho upper jejunum and, therefore, obviates the constant diffi- 
culty of handling the protruding distended coils of bowel A vertical incision 
about 2 inches long and through to the peritoneum is made just posterior to 
a prolongation of tho left anterior axillary line beginning at the tip of the elev- 
enth costal cartilage The peritoneal incision is one inch long and the high loop 
of the jejunum appears m the field in the majority of eases 

Ileum — An approach to the distal coils of the small intestine is generally 
made through a median or paramedian incision below the umbilicus 

Right inguinal enterostomy (ileostomy), cacostomy (right inguinal colos- 
tomy) and appendicostomy (Weir's operation") are all performed through a 
right gridiron incision (McBurney incision* 0 ) 

Appendtw — There are many incisions described for the removal of the 
appendix, 

Sheldon n and Meucci a describe a lumbaT incision for the drainage of appen- 
diceal abscesses 

Vischers” lumbo iliac incision lies one inch above and parallel with the crest 
of the ilium, beginning at the outer border of the external oblique (which cor- 
responds with about the centre of the iliac crest) and ending opposite the anterior 
superior spine of the ilium, or even extending forward parallel with the outer part 
of Poupart’s ligament This incision does not harm the abdominal nerves, but 
has a limited use, because of the poor exposure It has been used for suppurating 
appondicitis Gnnda n described a similar operation for the drainage of appen 
diceal abscess 

Fowler’s" angular incision begins at the upper border of the anterior 
superior spine of tho ilium It runs horizontally inward to tho outer border of 
tho rectus muscle, curves thence downward and runs parallel with the outer 
border of tho rectus for 2 to 3% inches The skin and fascia are incised along 
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the above lines, exposing tbe aponeurosis of tho external oblique, winch is sop 
arated by blunt cleavage, exposing the internal oblique and anterior rectus 
sheath The rectus muscle and deep epigastric vessels are retracted mcsinllj, 
the aponeurosis, externally and a horizontal incision, corresponding to that of 
the shin, opens the peritoneal cavity 

Tho Lecene™ posterior subiliac incision is 8 to 10 centimetres in length 
The incision lies about 2 centimetres above the anterior superior spine, dmding 
tho muscles in the direction of their fibres By wide retraction tho trnnsversalis 
fascia and peritoneum is brought in view, and opened This operation is intended 
for the drainage of the appendiceal abscess 

The Whitlocke ~ incision is half an inch internal to and parallel with tho 
anterior superior spine of the ilium, extending above and below it After going 
through shin and fascia, tho muscles are divided in direction of their fibres 
Peritoneum is divided anteriorly m clean cases If an abscess is to be drained, 
tho peritoneum is turned inward and incised posteriorly from the iliac fossa 
Similar technique was reported by Wood ” in 1924 

Descomps™ incision is suitable for the exposure of a rctrocrccal appendix 
This incision is 4 to 0 centimetres long, and is perpendicular to a line drawn 
from the anterior superior spine of the ilium to tho umbilicus, about where its 
middle and external thirds join Opening the peritoneum parallel with colon 
down to the iliac fossa and turning back the colon, the appendix is approached 

Transverse incision (Elliot, u Rochoy, 11 Chaput 10 and Davis 33 ) permits an 
excellent exposure and no muscles or nerves are cut Tho technique ib as follows 
The incision is on a line which extends from the anterior superior spine of tho 
ilium to the linea alba The incision is usually 0 to 8 centimetres long and 
centres on tho linea semilunaris It could be made at a higher or lower level if 
necessary Tho skin and subcutaneous tissue are cut, exposing the aponourosis 
of the external oblique and the anterior sheath of tho rectus These arc split m 
the direction of the skin incision and the rectus retracted inwardly, thus putting 
on a stretch the internal oblique and transversahs muscles, which are split out- 
wardly in the direction of their fibres Posterior sheath is then split trans 
vcrscly inward as far as needed, and the peritoneum opened The twelfth thoracic 
nerve is sometimes encountered running nearly parallel with the incision, but 
injury to it is obviated by pushing it to one Bide When better exposure is 
needed the incision may be extended outwardly to the anterior superior spine 
and inwardly to the linea alba. 

McBurncy" describes the technique for the removal of appendix as follows 
“The skin is divided along an oblique line about 3 to 4 inches in longth, which 
begins inches above, and internal to, the anterior superior spine, and tlicncc 
passes downwards and inwards When the skin and subcutaneous tissues are 
divided, it will be seen that tho lino of tho incision corresponds precisely with 
tbe line of direction of the fibres of the external oblique TheBo fibres are split 
by making a small cut through them, and then with the fingers they are gently 
separated The internal oblique and transvcrsalis are split in the direction of 
their fibres, that is, at almost a right angle with the fibres of the external oblique 
The separation of the fibres of the two muscles is most easily affected by making 
a small incision through their common aponeurosis just at the outer margin of 
the rectus muscle and by enlarging this smnll cut by the introduction of a blunt 
scissors or the tip of a finger and then gently pulling the fibres apart. The separa- 
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peritoneal approach The peritoneum can be opened and the appendix removed 
through this incision This is an incision similar to that originally employed 
by Hancock M and Sonnenburg 11 

Edebohls w claimed that movable kidney was a cause of appendicitis Ho 
practiced nephropexy and appendectomy through the same lumbar incision 

Roux* 1 introduced an oblique incision in 1SD0 for removal of appendix Tlio 
peritoneum, when reached, was opened only m the superior external part of tho 
wound just over the caicum Tho room obtained with such exposure was 
not satisfactory 

Morris incision* 0 is an oblique incision about IV, inches long, made in a 
line following the direction of the external oblique fibres The distal end of the 
incision terminates at the nght margin of the right rectus miiBcle Tho skin, 
fascia and the muscles are separated by blunt dissection Tho transversalis fascia 
and the peritoneum are then incised This incision has never gained popularity, 
because of insufficient exposure 

Finney’s modification of the McBimicy mots: on" Finney suggested disso- 
ciation of skin and muscle incision for the purpose of protecting the deep wound 
Tho deep incisions are displaced from the skin incision as the wound is closed 

Ccecum and ascending colon — The removal of the aecum nnd ascending colon 
followed by an lleocolostomy can be performed through the following routes 

(1) Right paramedian incision Moymhan* 4 suggested that this incision 
should bo ample in size, from 0 to 8 inches long, (2) vertical incision over tho 
outer part of right rectus muscle, 6 to 0 inches long, (3) incision in tho right 
semilunar line, (4) anterior axillary line, beginning midway between the lower 
margin of the costal cartilages and the iliac crest, and passing downward to 
within about 4 centimetres (1*£ inches) of the anterior superior iliac spine, and 
thence running downwards and forwards, parallel with the outer hnlf of Poupart’s 
ligament. 

Transverse colon — The transverse colon is exposed through a midline incision 
or by a right or left paramedian incision according to the situation of the 
growth 

Descending colon — The same incisions that are described for the ascending 
colon on the right side are used on tho left side for the exposure of the descending 
colon 

Stgmoid Colon — The following incisions are described for colostomy 

Mixter s M anterior colostomy commences at the level of tho umbilicus nnd 
passes downward for about two inches, cutting through the skin nnd rectus 
fascia This part of the incision parallels the rectus fibres a short distance mesial 
to its outer border At this point the knife turns inwards at a right angle, then 
downwards, nnd again outward to form three sides of a square, the length 
of each of which will be approximately three inches The cut finally turns 
downwards at a right angle for two inches, as n continuation of the first leg 
of the incision, parallel with the fibres of the rectus The lid of skin and anterior 
rectus fascia is dissected away from the belly of the rectus muscle, and reflected 
outwards after which the muscle fibres are separated longitudinally by blunt 
dissection near the outer border of the muscle and the peritoneum opened. After 
the sigmoid is withdrawn from the abdomen the middle portion of the separated 
rectus muscle is sewed together between the two Limbs of the intestine Tho 
coil of sigmoid now arches across the approximated portion of the rectus muscle, 
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and under this arch the lid of the skin and fascia is drawn, to be fastened firmly 
into its original position with two layers of interrupted stitches, one for fascia, 
the other for ehm The principle of this operation is to use the rectus muscle 
as its sphincter to assist in the control of evacuations 

Sistrunh’s 87 incision is a straight left transrectal incision and is placed below 
and about one inch to the left of the umbilicus This is similar in type to the 
one described by Mister 

Left inguinal colostomy (Tuttle,” Lilenthal,” Madyl, 100 McGraw, 1 ® Alling- 
linm, 1 ® Gant, 101 Rankin ) Some surgeons prefer a low midlme incision for 
exploration and a smaller inguinal incision for the performance of colostomy 
Rankin prefers to make a muscle splitting incision well toward the anterior 
superior spine of the ilium, m the left lower abdominal quadrant through which 
adequate exploration may be earned out This incision bisectB, at right angles, 
a line drawn from the umbilicus to the anterior supenor spine This operation 
is exactly the same as the McBumey incision for the removal of the appendix, 
except that it is performed on the left side 

Pelvic Operations — The midlme longitudinal incision, below the umbilicus, 
is commonly used for pelvic operations, because it gives ample exposure and 
can be extended upwards as needed Care must be taken to avoid injury to the 
bladder In cutting through the abdominal wall, the incision may be made 
through the linea alba. Some operators make this a little to one Bide of the 
tendinous median line and include some of the rectus muscle of that side This 
is an easy incision to make, hut much care should he taken in closing it, other- 
wise, hernia may result The sheaths of both recti muscles should be incised so 
that the posterior sheath of the opposite rectus can he included with the 
peritoneum in the closure Muscles from both sideB Bhould he brought together 
with sutures and tlie anterior rectus Bheath from both sides should be carefully 
coapted 

Bardenheuer’s incision is an extended transverse incision for difficult 
pelvic operation. This incision has been used frequently abroad, but very littlo 
m this country This incision is carried with a moderate downward curve from 
one anterior superior spine to the other and includes all tissues shown to and 
through the peritoneum As a rule, only the recti are divided, hut if the operation 
demands it the lateral muscles of the abdomen may also be cut Bardenheuer 
recommends also turning down the upper flap of peritoneum and suturing it to 
the posterior pelvic peritoneum in order to protect the intestines from the field 
of operation This is a very radical incision 

Pfanncnstiel’s 1 incision is a transverse incision which has many adherents 
Its chief value is based on cosmetic considerations The scar of this incision is 
entirely concealed by the pubic hair Postoperative hernia is supposed to bo less 
common following this incision Its important disadvantages are (1) very lim- 
ited exposure, (2) time element, (3) greater tendency to wound infection The 
technique of this operation is ns follows A straight or slightly curved transverse 
incision, three and one half inches m length, is made above the pubis, just 
within the line of pubic hair The incision is earned down through skin, fat and 
fascia to the rectus muscle. The adhesions of the fascia to the linea alba nre 
then cut away with scissorB from the upper and lower fascial flaps The recti 
muscles are separated by blunt dissection, as m the median incision, and the 
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peritoneum is cut longitudinally Sometimes, for better exposure, the ends of the 
skin and fascia wound are curved upwards so that the recti muscles may ho 
drawn more widely apart. Mansfield’s modification of this operation differs 
\ery little from the original technique A longer ineiBion is suggested for moro 
room 

Paramedian (nght or left) incision gives a satisfactory exposure of tho 
pelvis 

Bladder — (1) Transverse Incision Kelly 100 has described a transverso 
incision above the symphysis of pubis for the exposure of the bladder This is a 
modification of tho Trendelenburg’s 107 incision also ad\ ocatcd by Stocekel 100 A 
transverse incision is made through the skin, subcutaneous fat and deop fascia, 
about an inch above tho pubis Tho exposed recti are then pulled apart without 
cutting them This exposes the space of Retzius 

(2) Vortical Incision A midline incision is preferred by many surgeonB 
for the exposure of the blndder, the lower nngle of the incision being at tho 
upper border of the symphysis pubis and from there extending upwards a variable 
distance depending upon the extent of tho operation to be carried out For Bimplo 
oxposuro of the blndder two to four inches are usually sufficient After passing 
through the skin, subcutaneous fat, and fascia, tho anterior sheath of the rectus 
muscle is reached A longitudinal incision through this in the median lino will 
opon up the space between tho two recti muscles As a rule, these muscles lie 
closely approximated so it may be difficult to see their respective borders, but 
by blunt dissection tho lino of cleavage can be found, and tho muscles widely 
separated Tho pcritonoum and transvcrsalis fascia covering it now appear in 
the upper part of the wound Denver 1 ® makes this incision n little to one side 
of the midline, exposing the sheath of the rectus muscle The sheath is open and 
tho muscio fibres are separated vertically with tho handle of a scalpel, Trom 
their pubic attachment below, up to but not quite ns fnr as tho skin incision 
extends Denver thinks this lateral incision decreases tho chnnco of permanent 
fistula formation, as tho wound closes as soon as tho drainage tube is removed 
Postoperative hernia following this technique has been very uncommon in 
Denver’s experience 

Ureter — Extrapcritoncal exposure of the lower ureter Tho skin incision 
starts at a point nbove the level of the anterior superior spine, and ono inch 
from it. From there it goe3 downwards and inwards, curving slightly upwards 
until it reaches the median line of tho abdomen Tho fascia of tho rectus is 
divided transversely to the median line, and muscle splitting is carried out as in 
the McBurnoy technique After retracting the edges of tho internal oblique tho 
fibres of the transvcrsalis are exposed and separated. Care must be taken not 
to injuro tho peritoneum, which lies immediately beneath the transversalis fascia. 
By blunt dissection mesially, the peritoneum is then separated from the ndjncent 
parietal wall of the abdomen and iliac fossa Tho ureter is generally invisible 
but can be found by palpation upon the posterior surface of the peritoneum 
to which it is more or less loosely attached. 

Transperitoneal exposure of the ureter The ureter can be examined during 
the lower abdominal operations, but surgical work should only be performed 
cxtrapentoneally 
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CASE STUDY 

The author realizes the difficulty of making a comparative study 
of the various types of incisions from the small number collected 
here It is in the form of a preliminary rather than a conclusive 
study that this report is made 

Five hundred and eighty-six cases of anterior abdominal incision 
have been examined to date, 336 of these occurred in the service of 
the late Dr E E Yaughan of Chicago, whom the writer assisted, 
and 250 paramedian incisions in the service of Dr Geo de 
Tamowsky and myself 

The cases examined are briefly outlined below 


Midlmo (supraumbilical) 

88 

Midline (mfraumbilical) 

67 

Right Transrectal (Mayo, Mayo Robson) 

43 

Right Transrectal (mfraumbilical) 

88 

Sprengel 

17 

Pfannenatiel 

26 

ICocker (R. paracostal) 

18 

Bardenheuer’s incision 

1 

McBumey 

100 

Paramedian 

260 


680 


(1) Mi dime (supraumbilical) Thirty-six cases with this incision 
were examined Three had hernia in the lower angle of the wound 
These cases were examined five to seven years after operation 

(2) Midlme (mfraumbilical) Eifty-seven caseB operated for 
pelvic condition In two cases of this group, the incision was extended 
two inches above and to one side of the umbilicus, resulting in a 
slight weak spot m the upper angle of the incision Three cases 
showed slight weakness (hernia) m the lower angle of the wound 
These cases were examined six to nine years after operation 

(3) Eight Transrectal (Mayo, Mayo Bobson) Forty-three cases 
with this type of incision were examined These were all right-sided 
incisions and were used mainly for gall-bladder pathology Atrophy 
of the mesial portion of the rectus fibres was marked m seven cases, 
and three cases showed slight bulging These cases were examined 
three to six years after operation 

(4) Eight Transrectal (mfraumbilical) These cases were oper- 



186 


XNTEBK ATIOKAI, CLINICS 


ated for appendicitis, out of thirty-eight examined, seven were 
drained Eo large hernioe were found, but atrophy of the mesial por- 
tion of the muscle fibres ending in a weak spot was noticed m six 
cases Two cases bad slight bulging (drainage cases) Examination 
m these cases was made eight to nine years after operation 

(5) Sprengel’s Incision Seventeen cases examined were operated 
for gall-bladder and bile-duct pathology Eivo resulted in a large 
hernia Three cases had complete atrophy of the muscle and a 
marked weakness with bulging was noticeable These cases were 
examined seven to ten years after operation 

(6) PfannenstieFs Incision Twenty-six cases were examined, m 
nine of this group the wound healing was very slow Exposure m 
seven cases during operation was unsatisfactory 2sTo hem ice were 
found These cases were examined three to five years after operation 

(7) Kocher’s Incision Eighteen cases of nght paracostal incision 
performed for the drainage of the gall-bladder Though four scars 
were unsightly, no hernia existed Examination in these cases was 
made seven to ten years after the performance of the operation 

(8) Bardenheuer’s Incision One case with this incision was 
examined The operation was performed some twenty-five to thirty 
years ago Seveimg of all the important structures of the abdomen 
transversely resulted in herniation of the whole abdominal contents 
The patient wears a very tight abdommal support 

(9) HcBumey’s Incision A hundred cases examined Eleven 
patients m this group had appendiceal abscess, and were drained, one 
of them for nine weeks which was the only one resulting m fistula 
formation and developing a hernia These cases were examined five 
to nine years after operation 

(10) Paramedinn Incision All cases with this type of incision 
were in the lower abdomen So far, our experience with this incision 
m the upper abdomen is limited ftesults m the lower abdomen have 
been very satisfactory We are using this incision m the upper abdo- 
men and though it is early to make a report, yet wc are thoroughly 
convinced of its safety In these 250 cases that have been thoroughly 
examined, one case of hernia m the upper angle of the wound was 
noticed This patient developed an infection m the wound These 
cases were examined two to five years after operation 
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COMPABATIVE STUDY 

It is not within the scope of this paper to discuBS those cases of 
malignancy and infection where permanent anatomical damage of 
the abdominal wall is unavoidable The incisions in such cases are 
of secondaiy consideration The incisions for various henna opera- 
tions have not been mcluded in this paper, as they require a special 
study by themselves The great majority of cases for abdominal 
surgery are of the elective type Good technique based on sound 
anatomical and physiological knowledge will minimize post-operative 
hernia 

All the abdominal incisions so far descnbed may be summed 
up as of the vertical, oblique, transverse and combined types All 
of these types have their advantages and disadvantages 

Vertical — Four types of incisions come under this group, and 
require consideration separately 

(a) The midlme incision is made through the lmea alba This 
incision is performed quickly and easily, also it gives a very good 
exposure No nerves are injured because the muscular fibres are not 
cut It is also a bloodless incision The lmea alba is very highly dif- 
ferentiated connective tissue The healing of incisions m this struc- 
ture is very slow Above the umbilicus the recti muscles are separated 
by an mteival, so that their support in the line of incision is lack- 
ing, while the falciform ligament, which is often distended with 
fat, may carry the peritoneum from the median plane inward some 
distance from the abdominal wall The recti muscles below the 
umbilicus are closely approximated and the peritoneum is thm The 
midlme incision through the lmea alba gives one fascial plane to 
suture which is insecure, and leads to a diastasis recti There is less 
tendency for hernia formation m the lower than m the upper 
abdomen If the midlme incision is chosen preventive measures 
against hernia formation should be used by the following method 
The antenoi sheaths of both recti muscles with the peritoneum are 
sutured together The muscle with the anterior sheath from both 
sides should be carefully brought together with sutures 

(5) A transrectus vertical incision with separation of the rectus 
muscle fibres caines the danger of a permanent defect of the abdomi- 
nal wall When the rectus muscle is split m the direction of its 
fibies, it destroys the nerve supply of the medial portion of the 
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muscle If one nerve is destroyed, tlien a compensatory supply will 
result from the nerve branches above and below, aud probably no 
interference will follow, but if there are two or more adjacent nerves 
destroyed, the mesial portion of the muscle will atrophy Sometimes 
when the nerve supply is destroyed during an incision, thore may bo 
a perfect healing for the time being, but later on there will bo a 
loss of tone of the muscle involved This typo of incision Iuib a 
great disadvantage, it cannot bo lengthened without the danger 
of cutting through important nerves Judd 110 says, “Many times 
we are tempted to removo an adherent appendix through a right 
rectus incision, which was primarily made for gall-bladder operation 
but in doing so we may be obliged to continue the lcctus incision 
several inches downward, severing one or moro of the important 
nerves, which may cause the muscle to atrophy and lead to herniation 
A separate incision is necessary The advantage of this incision is 
that it exposes the organs to be explored without much retraction 
It still has many advocates in this country 

(c) The pararectus is an incision through the linen semilunaris 
Battle’s incision in the lower abdomen for the removal of the 
appendix is a good example of this type It gives easy nnd direct 
access to the appendix No muscle fibres are cut but the muscle is 
displaced inward and the posterior sheath nnd peritoneum divided 
m the line of the anterior sheath incision This incision has tho 
great disadvantage that it cannot be legitimately extended without 
cutting the eleventh and twelfth thoracic nerves, so it gives a very 
poor exposure 

( d ) Doyen’s vortical incision for the exposure of the liver, gall- 
bladder and spleen cuts the two oblique and transversnlis muscles 
m the wrong direction and also destroys the important nerve supply 
of tho abdominal wall 

(c) Paramedian incision with lateral retraction of the rectus 
may be made m any part of the rectus sheath one inch from the 
midlmc The anterior rectus shenth is incised vertically to tho 
required extent and the inner edge of the muscle is dissected free and 
displaced outwards The posterior shenth nnd peritoneum are divided 
in the line of the opening m the anterior sheath The incision may 
be extended from the xiphoid process to the pubis, without injury 
to the nerve or blood supply of the abdominal wall This incision 
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could be made on either side of the abdomen and with proper retrac- 
tion all parts of the abdomen can be thoroughly explored After the 
peritoneum and posterior sheath are approximated the muscle slips 
back over the incision in the aponeurotic structure A. H Southam 
and Professor Stopford 112 have followed up the results obtained 
by the paramedian incision with outward displacement of the rectus 
They found the sensory loss insignificant from the start, and the 
rectus on the side of the scar functioning normally throughout Ho 
weakness resulted after this operation My investigation of 250 cases 
of this type of incision strongly corroborates above findings The 
objection that is commonly raised against this type of vertical 
incision is the direction of the strain upon the abdominal wall This 
is a factor second in importance only to the avoidance of nerve 
injury An incision in the line of Btrain can be held together by 
proper sutuie until it is healed This incision is valvular in construc- 
tion and approaches the anatomical and physiological ideal 

Oblique — (a.) Gridiron incision (McBumey) Two objectional 
features of this type of incision have been emphasized by some sur- 
geons Occasionally a right inguinal hernia follows this operation 
owing to the damage to the last thoracic or first lumbar nerve This 
incision does not give sufficient room in some instances where further 
exploration is necessary 

It is a muscle-splitting operation If care is exercised no nerve 
need be cut A direct access to the lhocascal angle and appendix 
can be gotten in this incision It is valvular m construction, that is, 
the superficial and deeper parts lie m different planes, and it is fur- 
ther safeguarded by the fact that each layer is incised in its lme 
of strain. The incision can be extended by cutting the rectus sheath 
transversely with retraction of the muscle inwards (Hamngton- 
Weir) This will give a very wide exposure Ventral hernia is very 
rare following this operation, even after prolonged drainage. The 
peritoneum may be closed by pursestring suture, leaving only a 
small scar on the inner surface through which the abdominal con- 
tents rarely adhere Rapid convalescence is another important 
advantage of this incision 

(b) Oblique paracostal incision (Kocher) may be used on the 
right side for operations on the gall-bladder, and on the left for 
access to the spleen and cardiac end of the stomach Moymhan 64 
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finds this n very useful incision and feels tliat if a large skin wound 
and a small muscle wound are made and tlie nerves preserved, there 
is raiely a chance for a post-operative hernia This incision is suit- 
able foi patients with a wide epigastric angle Peet 111 has found 
this a most suitable incision m gall-bladder surgery and recommends 
its use with slight modification 

Transverse incision . — In the transverse incision the aponeurosis 
is divided m a direction transverse to the long axis of the body, and 
the rectus muscles are either displaced laterally or cut transversely 
to a greater or less extent or even completely 

(а) The Pfanenstiel incision has many adherents, its chief 
value being based on cosmetic consideration The scar is entirely 
concealed by the pubic hair Post-operative hernia is supposed to 
be less common following this incision The important disadvantages 
are (1) Exposure is veiy limited (2) Takes much longer time m 
opening and closing (3) The wound has a greater tendency to 
become infected 

(б) Sprengel, Bakes and Moschowitz One or both rectus mus- 
cles are divided transversely This incision has been tried and highly 
advocated by a number of surgeons but never gained popularity m 
this country After a thorough investigation Parr G came to the 
conclusion that it is perfectly safe to divide the rectus muscle trans- 
versely The advantages of the transverse incision are as follows 
(1) It cuts the muscle without injuring any nerve (2) It allows 
satisfactory retraction of the cut edges, even whero relaxation is 
very poor (3) The incision can be extended widely into the lateral 
muscles (4) In the vertical incision the lateral muscles pull in the 
line of the incision transversely while in the transverse incision 
there is hardly any strain on the sutures Instances of hernia follow- 
ing transverse incision have been reported by many leading advo- 
cates of this operation Some advocates of this incision found that 
it produces another lmea transversa. The linem transveisn, do not 
penetrate the entire thickness of the rectus muscle but merely the 
anterior third or half, whereas the resulting scar from the transverse 
incision of the rectus produces a fibrous scar of the whole thickness 
of the muscle A condition which does not simulate the normal 
transverse lmea During reoperation on three patients, who had had 
transverse incisions through the rectus muscle this was verified Close 
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suturing of this incision may be followed by soundly healed fibrous 
sear for months and even years, but in time some stretching of the 
cicatrix takes place Gradual weakening of the scar by stretching 
is quite a common occurrence This incision is unsuitable in opera- 
tions for septic conditions “The rectus muscle bas no firm fascial 
sheath, and bolds stitches badly, so that dead space is often left in 
the line of incision, blood accumulates, and infection is likely to 
occur ” Sloan 41 has rightly said that the recti muscles are quite 
important structures of the abdominal wall, and that it is well worth 
while to preserve them, especially if their nerve and blood supply 
can be preserved intact 

In this country a transverse incision through the rectus is prob- 
ably used less today than a few years ago 

Combined incisions have been described by various surgeons 
Most of them are planned for the exposure of the gall-bladder region 
The incisions of Perthes, Trmkler, Rio Bianco, Czerny, Kocher, 
Kehr are Beldom used in this counts y It is questionable if those 
complicated incisions gave better exposure than the vertical ones The 
result of nerve injuries and the injury 1 ** to the various muscles has 
been fully discussed The blood supply of the abdominal wall come3 
from three directions viz , upward, downward and laterally The 
blood supply is very free and cutting any one of these vessels does 
not bring serious result, but if the blood supply from all directions 
is disturbed, infection and slow healing lesult In these combined 
incisions the Wood supply is seriously interrupted m addition to 
nerve and muscle injury 


CONCLUSION 

Piom the geneial survey of the incisions presented in this paper 
with their variety of methods of handling the anatomical structures, 
it would seem the following are the pertinent points 

An abdominal incision should be of adequate size, so that the 
oigans can he explored without difficulty 

The incision should not cut the oblique and transversalis muscle, 
but tbeir fibres should be separated The nerve and blood supply of 
these muscles can thus be preserved 

The vertical separation of the fibres of the rectus muscle destroys 
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the nerve supply of the mesial portion and produces a permanent 
•weakness of the ahdommal "wall 

The linea alba is very highly differentiated connective tissue 
The healmg of incisions in this structure is very slow 

A transverse incision through such an important structure as the 
rectus muscle is unnecessary The resulting scar from the trans- 
verse incision of the rectus produces a fibrous scar of the whole 
thickness of the muscle, a condition which does not simulate the 
normal transverse linea Gradual weakening of this scar by stretching 
is quite a common occurrence 

The blood supply of the abdominal wall comes from three direc- 
tions, viz upward, downward and laterally The blood supply is 
very free and cutting any one of these vessels does not bring serious 
result, but if the blood supply from all directions is distuibed, infec- 
tion and slow healing result. 

The paramedian incision with lateral retraction of rectus muscle 
and the gridiron incision meets all the requirements of the anatomical 
and physiological ideal 
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APPENDICITIS— RELATIONSHIP OF SYMPTOMS TO 

PATHOLOGY 


By DOCTOR R. J BEHAN 
Pittsburgh, Pennsylvania 


The symptoms of appendicitis may be either subjective or 
objective The subjective symptoms are the sensations perceived by 
the patient They are discomfort, distress and pam and the special 
reflex splanchnic protective sensations — nausea and vomiting The 
objective symptoms are observed by the examiner through the Benses 
of sight, hearing, touch, smell and taste 

Since pam usually is the most insistent symptom m appendicitis, 
it is necessary to inquire into the mechanism of its production before 
we can thoroughly understand its relationship to the disease process 
Sensation is carried from the abdomen and its contents by two great 
systems of nerves — the somatic and the splanchnic The somatic 
nerves supply the body wall with sensation The splanchnic (sympa- 
thetic) nerves supply the viscera It is with the latter class that we 
are mostly concerned in our consideration of sensations associated 
with appendicitis A further fact insistent m its importance is that 
the splanchnic nerves are chiefly concerned with function 

They are the principal means through which the vital functions 
of life are regulated They do not have any pam fibres and there- 
fore cannot carry pam sensation m the ordmary sense of the term 
Therefore, the viscera cannot respond to disturbing activities with 
a local sensation of pam To appreciate the reason for the lack of 
pam sensation m the viscera, it is necessary to remember that the 
splanchnic nerves have never in their biologic existence been dis- 
turbed by structural changes but are constantly involved in func- 
tional activities Therefore, disturbed functional activity is the only 
adequate stimulus to induce protective reaction through these nerves 
Disturbed activity of the mtestme, such as occurs in marked 
contraction (colic) or in over-distension, causes reactive disturbances 
m the splanchnic nerves These disturbances mduce impulses which 
are carried to the sensonum and are there interpreted in terms of 
sick feelmg, nausea, etc , and may in certain cases, when the distress 
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as of great magnitude, been sbimted over into tbe somatic nervous 
system and been felt as pain 
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mental pathological changes occurring m the appendix and the 
relationship of these changes to function, sensation and physical 
activities The appendix is attached to the abdominal vail by a 
fan-shaped layer of tissue, the meso appendix, which contains the 
blood vessels and the nerves The free edge of the meso-appendix is 
generally concave and is not long enough to permit the appendix 
to be stretched straight without dragging on its free border, so that 
when the appendix is straightened as a result of inflammatory thick- 
ening, traction is made along the free edge of the meso-appendix 
This traction in turn causes a dragging on the fibres of the sympa- 
thetic and of the somatic nerves distributed in the meso-appendix and 
pain is produced 

In appendicitis, m addition to pam, *vhieh is a sensory defense 
reaction, there are also aroused into activity functional defense 
reflexes One of the principal of these is nausea, increasing to vomit- 
ing Food entering the stomach increases intestinal peristalsis move- 
ment and functional activity which are deleterious m visceral inflam- 
mation The principal result of the nausea-reflex is to restrict the 
entrance of food into the stomach and thus to inhibit the disturbing 
influence which food entering the stomach has upon the inflamed 
bowel Therefore, nausea as a defensive-reflex acts by inhibiting the 
intake of food and vomiting reinforces this defense by removing food 
already ingested. 

Minor disturbances m the appendix give nse to a slight nausea 
and do not cause vomiting but if there persists a continuation of the 
same degree of irritation, a summation of impulses results and 
vomiting follows This explains the recurring attacks of vomiting 
in chronic appendicitis 

In acute inflammation of the appendix the vomiting usually 
comes on three or four hours after the onset of the pam Relation- 
ship of vomiting to pam is very important m the differential diag- 
nosis between acute appendicitis and visceral colic In intestinal and 
gall-stone colic, vomiting occurs m association with the pam which 
generally is relieved by the vomiting In peritonitis, the pam usually 
precedes the vomiting, which, after it once starts, becomes con- 
tinuous This is not the rule in acute appendicitis m which the pri- 
mary pam is localized to the region of the umbilicus and is followed 
after a perceptible interval by the primary vomiting This vomiting is 
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due directly to tlie splancluuc irritation and is a defensive reflex. 
After persisting for a short time, it ceases There is an interval until 
the spreading inflammation involves the peritoneum, when a second- 
ary vomiting, due to peritoneal irritation, occurs The secondary vom- 
iting usually follows, one, two or three days after the primary attack 
and is associated with an increasing tenderness and gradually pro- 
gressing right lower quadrant rigidity, with an area of dullness 
m the same location The pam of visceral colic is frequently confused 
with that due to appendicitis hut is easily differentiated from appen- 
dicitis, if we remember that colic is always relieved by pressure upon 
the abdominal wall This is best exemplified m gall-stone or ureteral 
colic when the patient clasps two hands ovei the abdomen and presses 
in deeply on the wall In appendicitis, the exact opposite tendency 
is present, for the patient assumes a posture, which m my book on 
pam, I have termed “The pentoneal-reflex protective position ” In 
this posture, one hand is placed over the abdomen as a defender and 
the other hand is used as a warding-off, defensive protection against 
anyone attempting to palpate the abdomen or to come into contact 
with it 

The changes and reactions noted above are essentially subjective, 
r.c , they enter into the consciousness of the patient and are definitely 
and consciously perceived by him The vast group of the other 
symptoms of appendicitis must be determined by the person examin- 
ing the patient They are defined by sight, touch and hearing 

The physical changes noted by sight are the position of the 
patient, the general appearance of the patient, the swelling in the 
right lower quadrant of the abdomen, immobilization of the lower 
abdomen with abdominal rigidity 

Position of the patient — The patient with acute appendicitis 
prefers to lie prone upon his back and usually has one (the right) 
or both knees drawn up This is contrary to the posture assumed 
m colic where the patient may be sitting, bent forward upon his 
arms folded on his knees, by which pressure is made upon the 
abdomen The patient with acute appendicitis lies quietly m bed 
and does not toss and tumble about as is so usual m those suffering 
from painful non-inflammatory lesions 

General appearance of the patient — Usually the person with 
acute appendicitis has an anxious, drawn expression If the disease 



BELATIOH OB' APPENDICITIS SYMPTOMS TO PATHOLOGY 201 


has progressed to the point where generalized peritonitis is present, 
the patient has the well-known pinched and haggard expression, 
with furrowed forehead and anxious look — the so-called facies 
Hippocratica 

The tongue of such a patient is a reliable index of the severity 
of the infection Should it he moist, severe infection has not as yet 
taken place The character of the tongue is one of the best indicators 
of the severity of the disease , a dry, crusted tongue indicates severe 
infection and when present a guarded prognosis should be given 
On inspection of the abdomen the extent of abdominal breathing 
and the ability of the patient to breathe deeply without great pam 
is of great diagnostic import A painful peritoneal lesion will always 
inhibit the abdominal breathing and produce great pam on deep 
inspiration 

It may be noticed that there is an inhibition of breathmg on 
the right side , particularly over the lower portion of the right rectus 
muscle This is a sign of peritoneal irritation m this quarter 

A closer inspection may reveal that there is an indefinite swelling 
m this region This swelling can be the result of a segmental con- 
traction of the lower portion of the rectus muscle Should a gen- 
eralized peritonitis have resulted, there may be a marked swelling 
of the entire abdomen — the so-called balloon shaped abdomen, or 
the abdomen is hard and contracted, board-like Balloon or board- 
like, bowel distension or collapse is the result of the absence or the 
presence of intestinal paralysis 

Abdominal rigidity is found m acute appendicitis and is a 
reflex motor activity induced in the abdominal wall by the peri- 
toneal imitating lesion It is an application of the law defined so 
many years ago by Hilton, m which he states that rest, which is 
the first prerequisite to cure in any inflammatory state, is induced 
by muscular rigidity which causes a splinting, as it were of the 
inflamed part The reflex contraction of the segment of the rectus 
abdomims which lies over the inflamed appendix is the particular 
application of this law m appendicitis 

Abdominal rigidity is determined to a nicety by the palpating 
hand of the examiner which gently touches the abdominal wall The 
reflex splinting is also manifested by restriction in the respiratory 
movement of the diaphragm on the affected side as well as by partial 
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or complete inhibition of peristalsis of the affected bowel This 
“inhibition of peristalsis” is manifested by changes m the character 
of the peristaltic wave sounds See page 203, also ^Relationships of 
Physical Signs to Acute Appendicitis by B J Behan, Inter- 
national Clinics, iv, 38, 83, 1928 

Where the appendix hangs over the brim into the pelvis, abdomi- 
nal rigidity may be entirely absent This is frequently the case 
m a child It may also be absent when the appendix is posterior to 
the caecum and is totally walled off from the rest of the abdominal 
cavity Both of these instances illustrate the fact that abdominal 
rigidity is usually a peritoneal reflex. The stimulus is carried first to 
the spinal cord and then is shunted out to the abdominal wall as a 
muscle stimulus with contraction of the wall Even when the abdom- 
inal muscle-reflex is absent, there is, m the cases where the appendix 
hangs over the brim of the pelvis, a point of localized tenderness at 
McBurney’s point If the inflammation progi esses and an abscess 
is formed, it may push down into the pelvis, make pressure upon the 
rectum and cause rectal tenesmus 

Tenderness — While determining the rigidity, the examiner’s 
fingers also delimit the extent and the degree of local sensitiveness 
This sensitiveness to touch is defined when the examiner makes light 
pressure on the abdominal wall If the appendix is deep m the 
abdomen, the pressure required to produce pam must be marked 
When abdominal pressure is made, it causes some change in the 
relationship of the appendix to the surrounding structures, so that 
traction is produced on the mesoappendix or the mesentery or there 
is compression of inflamed parietal peritoneum or increased mtra- 
lumenary appendicular tension Any of these is sufficient to cause 
pam In the appendix there are no sensory pam receptors , so that 
pam, when present, must be produced indirectly 

Hyperalgesia present on light pm point pressure on the abdomen 
is the result of hypersensibility in the area of the skm under examina- 
tions The area, usually associated with appendiceal irritation, is that 
of the ma ximum tenderness of the tenth, eleventh or twelfth thoracic 
sensory segmental distributions as described by Head (See Behan’s 
Pam pg 466, 515, 525) 

If the peritoneum is involved, pam on pressure is always present 
Should the involvement be localized, the pam produced by pressure 
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is localized to the area of peritoneal involvement If the inflammation 
is diffused over the entire peritoneal cavity, the lightest touch upon 
the abdominal -wall is productive of the greatest pam A way to elicit 
hidden sensitiveness is to make pressure upon the wall with one or 
two fingers and then on suddenly releasing the pressure — greatly 
increased pam is felt 

Hearing is used by the examiner m the study of appendiceal 
changes He defines and interprets the sounds produced by the 
changed peristaltic activity of the intestines Normally, on listening 
over the right lower quadrant, there is heard two variations of peri- 
staltic wave sound , te, the large wave sound and the small wave 
sound The large wave sound, which is apparently the result of the 
contraction of the longitudinal muscle bundles, occurs once to every 
three or four small wave sounds, the cause of which is probably the 
contraction of the circular muscular bundles When inflammatory 
changes take place m the intestinal wall, the proportional frequency 
instead of being one large — i e , loud — wave sound to three or four 
small wave sounds, is one large wave Bound to every twenty or thirty 
small wave sounds, or as the small wave sounds practically occur 
every second, t e , one large wave sound in every twenty or thirty 
seconds As the inflammatory process progresses, the large wave 
sounds gradually disappear and the small wave sounds become less 
frequent and as the inflammatory osdema involves the intestinal walls, 
they entirely disappear When this occurs, there is an advanced state 
of inflammatory involvement of the intestinal musculature Peristal- 
tic wave sounds are useful only in estimating the extent of the in- 
volvement of the wall of the bowel m the inflammatory process and 
have no value m judging of the degree of inflamm ation of the 
appendix itself 

Hearing is also used m combination with touch, defining with 
more exactness the results obtamed by percussion over the abdomen, 
particularly over the right iliac fossa There is heard, normally, a 
resonant note of a particular and definite pitch 

In association with local tenderness and muscular rigidity m 
the right lower quadrant, an increase of pitch m the percussion note, 
usually m this portion of the abdomen, is an indication of an inflam- 
matory reaction and this inflammation is usunlly associated jjvith 
the appendix. In interpreting changes m the pcrcm 
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not be forgotten that rigidity of the abdominal wall alone will cause 
an elevation of pitch and a duller note Localized high-pitched per- 
cussion sounds, i e , dullness, should at once focus attention upon 
the area of the dullness as the most likely location of the pathology 
causing the patient’s symptoms 

When this dullness is indefinite m outline and has ill-defined 
borders, it indicates that as yet there is no sharply delimited exudate 
or outpouring of serum , the inflammation is of a diffused type, with- 
out a marked infiltration and oedema of the intestinal walls When 
a marked outpouring of serum, with a localized collection of exudate 
occurs, the percussion boundaries of the dullness associated with 
this collection are definitely determinable 

In association with the above objective physical findings, the 
following objective changes are important m the diagnosis of 
acute appendicitis 

1 Laboratory Findings — Of all the laboratory determinations, 
the white blood cell count is the most important There is an increase 
of leucocytes with a gradually mounting polymorphonuclear differ^ 
ential proportion As established by Sondem, most observers believe 
that the total leucocyte count is an indication of the patient’s re- 
sistance, while the percentage of polymorphonuclears is an index of 
the seventy of the infection However, absolute reliance should not 
be placed upon the blood picture, as I have seen very bad, gangrenous 
appendices without much leucocytic increase 

2 The pulse rate is of some worth m evaluating the severity of 
the appendiceal involvement The pulse rate is usually increased 
Wlien it is not increased and there are marked symptoms of acute 
appendicitis, the prognosis is very bad It is also bad when there 
occurs a sudden increase m the pulse rate 

3 Stupor occurring m the course of an appendicitis is a bad 
omen It indicates a spreading peritonitis, a rupture of an appendix 
or appendiceal abscess or the onset of complications as septic phle- 
bitis, abscess of the liver, etc 

Retrocsecal Appendix — A retrocsecal appendix causes a variation 
in the symptoms but the essential diagnostic phenomena are the same 
However, the dull note of retrocsecal abscess is modified by the 
tympany of overlying caecum and the ascending colon. If forcible 
percussion is used, the dull note, t 1 , the note of higher pitch is 
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brought into prominence Pressure of the pleximeter finger, if it can 
he borne, will displace the overlying caecum, the dull note due to the 
underlying exudate is then more sharply defined The rigidity of the 
abdominal muscles lateral to the rectus is marked This in contrast to 
the absence of a marked generalized abdominal rigidity There is 
resistance to and pam is produced by hyperextension of the right leg 
The leucocyte, particularly the polymorphonuclear count, is high 
Elevation of temperature and pulse rate which is frequently present 
must not be confusing Pressure in the lumbar fossa is apt to be pain- 
ful Sometimes a definite swelling may be seen on inspection This 
swelling bulges the lateral aspect of the right abdomen between the 
margin of the right costal border and the iliac crest Pressure in this 
area usually is very painful If the exudate is not too massive and 
the cffical walls are not too extensively involved, peristaltic wave 
sounds may be heard when the bowl of the stethoscope is placed 
over the cfecal area If the inflamed appendix is in the pelvis, 
especially m children, the abdominal rigidity may not be so marked, 
and a rectal examination will disclose tenderness and ordinarily a 
tumor mass In the adult woman an inflamed appendix has been 
mistaken for a salpingitis or extra-uterine pregnancy, from the 
former, diagnosis is difficult but the triad of symptoms first, the 
pam, circum-umbilical , second, vomiting, a few hours after the onset 
of pam, then the cessation of the vomiting, and third, pam and 
tenderness localized to the lower right quadrant, pomt definitely 
to appendicitis 

Appendicitis is apt to be confused with other lesions in the 
abdomen as 

(a) Colic intestinal, ureteral, gall-stone, uterine, and tubal 

(b) Perityphlitis 

(c) Kidney lesions ptosis with unreteral kink, pyelitis, neph- 
rosis, hydronephrosis and pyonephrosis , perinephritis 

(d) Gall-bladder lesions 

Appendicitis may also be confused with diseases outside the 
abdomen The element causing such confusion usually is pam which 
is present m the right iliac fossa The extra-abdominal diseases 
which may give rise to abdominal pam are lesions m the nervous 
system (meningitis), cord tumors, root pam m tabes, spmal ganglion 
disorders (herpes) or there may be an involvement of the intercostal 
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nerves on the right side Pam may he felt m the abdomen m heart 
affections as angma and cardiac dilatation The lung throws its pain 
reaction into the abdomen as is found especially m the right-sided 
pneumonia or pleurisy in children 



OBSERVATIONS ON CANCER OF THE RECTUM WITH 
SPECIAL REFERENCE TO RADIUM THERAPY 

By J F MONTAGUE, M D , FA C S 
New York City 


m 

Aptek the discouraging reports contained m a previous paper, 
it is a genuine relief to examine some of the latest publications 
regarding radium therapy m cancer of the rectum To be sure the 
outlook there displayed is by no means rosy, but at least there is so 
great an improvement over the earlier work that proctologists and 
others to whom rectal cancer is a very grave problem can take 
new courage. 

Because they found the older methods of applying radium so ill 
suited to treatment of cancer of the rectum, European radiologists — 
the French in particular — for a time practically abandoned it In 
1925 the Association frangaise de Chirurgie held a symposium on 
rectal cancer, and from the papers there presented one can gather 
what surgeons and radiologists alike had been doing during the 
intervening period Schwartz and Richard reviewed irradiative treat- 
ment at length, explaining the reasons why the earlier work had been 
so uniformly unsuccessful, and relating m detail what had been 
done with the different forms of radiation therapy, Rontgen-ray 
alone, radium alone, or both together, either with or without con- 
junction with surgery Their paper was but one of a long array 
devoted to the treatment of rectal cancer The rest, for the most 
part, were concerned with surgery alone, but they represent a very 
wide range of opinion and practice, not only among French thera- 
pists, but throughout the world, as many of the participants were 
from countries other than France, and though no Am ericans were 
represented, so many statistics were quoted from Am erican papers, 
that our own views and operative procedures were considerably m 
evidence The findings of Tuttle, and many others, are reviewed 
at length As the progress of rectal surgery is so closely bound up 
with any consideration of radium treatment, it may be well to pause 
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before taking up the details of the statements of Schivartz and Rich- 
ard, and study the parallel efforts of their surgical colleagues In all 
the papers, surgical and otherwise, emphasiB was laid, not so much 
on methods of treatment, as upon the final results of those methods 

Extirpation by the lower route was the theme of H Gaudier’s 
communication He states that his figures are based upon the reports 
of Miles (56 cases), Turner (53 cases), Lockhart-Mummery (65 
cases), Lynch (335 cases), Mayo (430 cases), Montague (87 cases), 
Mandl (508 cases), Pauchet (280 cases), together with those of 
Mondor and Chalier, Burgess, Ch Ryall, H Brown, Malolay, Nico- 
laisen, Gant and J Boeckel, the number of whose cases is not men- 
tioned The total number of cases thus marshalled is about 2,400, 
25 per cent, of which were operated by the permeal route, 35 per 
cent by excision of the coccyx and 40 per cent, by the sacral route 
The least operative mortality authoritatively recorded was 20 per 
cent , in some reports it was as high as 30 per cent and claimed 
by others to be no more than 4 5 per cent In round numbers, over 
the entire series, 20 5 per cent of the patients were well without 
recurrence, three years after operation was done In the author’s 
own series mortality was 20 per cent for the perineal route, and 16 
for the coccygeal, or about 18 per cent for the entire series 

The sacral or dorsal route is not UBed in France at present as 
often as formerly, but it is the operation of choice in Germany and 
finds favor with many English and American surgeons By its use, 
the operative mortality which before 1900 ran from 22 to 32 5 per 
cent , dropped as low as 17 4 per cent , and an equal improvement 
m ultimate lesults was noted. After three years 32 per cent of the 
patients were alive, after five years 26 2 per cent, and after eleven 
years 19 5 per cent, were still without recurrence, in some of the 
cases well advanced in age, though it is later on stated that more 
than 80 per cent were less than fifty-five years old when the opera- 
tion was done 

It is remarked that this matter of age must always be taken into 
consideration in the history of any post-operative case, not so much 
from the point of view of resistance as of the appearance of mter- 
current maladies due to senility, or to which advanced age predis- 
poses Though actually age constitutes no barrier to operability, only 
the state of the malignant lesion being of importance, age must be 
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reckoned with as reducing the length of time the patient can pos- 
sibly survive In the very old any procedure can be regarded only as 
palliative Of patients of any age a cystoscopic examination will 
often reveal a condition in the bladder which makes operative inter- 
ference in the rectum inadvisable, and this is more likely to be true 
as age advances 

The result of operations merely intended to be palliative was 
also considered in this series Chief among these is the establish- 
ment of an artificial anus The results from this vary directly as to 
whether the intervention was undertaken when occlusion was immi- 
nent or had already occurred, or was done m anticipation of inter- 
ference with rectal excretion Van verts did colostomy upon seven- 
teen patients, two, who were operable, survived for more than three 
years, and of those completely inoperable so far as the rectal lesion 
was concerned, one survived three years, and two others for more 
than four years Gaudier himself had one diabetic patient who lived 
six years after the artificial anus had been made as the only possible 
relief for rectal cancer, but none of his other patients so treated 
lasted for more than two years Uniting all his figures, he found 
that since the year 1900, of 480 cases, there remamed alive After 
three years, 26 patients (5 3 per cent ) , after five years, 16 patients 
(3 3 per cent ) , after ten years, 4 patients (0 8 per cent.) 

Of these 480 cases, 413 were regarded as wholly inoperable Of 
these only six survived three years, the remaining twenty were all 
able to later undergo radical extirpation of the rectal lesion The 
figures reported by Mandl from Hochenegg clinic are somewhat 
better than these In that clinic colostomy is regularly done in all 
cases of rectal cancer deemed capable of palliation or attempt at 
cure Of 184 thus given treatment, 160 operations were regarded as 
entirely palliative, while the remaining 34 were performed as the 
first step in the radical operation upon the rectum In these the 
rectum was not opened until the third or fourth day after colostomy 
The immediate operative mortality was about 12 per cent After 
three years 5 per cent of the patients were still alive Other cases 
of rectal cancer cited by Mandl are recorded as living after nine and 
twelve years respectively It is notable that when survival is as long 
continued as in the cases just cited, the patients have usually learned 
to live in comfort with the artificial anus Often it becomes almost 
You IV, Ser 3B— 14 
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as continent as the normal opening, and by selecting a somewhat 
constipating diet, it is possible m some cases to develop an “announc- 
ing sense” in the nerves in the portion of the intestine near the 
colostomy opening, permitting voluntary evacuation in an approxi- 
mately normal way 

There seems to be no doubt that metastasis is more frequent, 
either early or late, after palliative operations than after radical 
intervention — that is, amputation of the rectum, or resection When 
the three-year period has elapsed metastases are recorded as the most 
frequent cause of death, making at least two-thirds of the total 
mortality The questions connected with remote mortality were espe- 
cially studied by Schwartz who pointed out that the mass of evi- 
dence and long arrays of figures relating to rectal cancer now show 
us, all too plainly, that we cannot consider a patient cured because 
he has gone for three years without recurrence Even though many 
surgeons have brought forward patients who have survived, ten, 
fifteen, twenty or even more years, we have also seen recurrences 
after ten years or longer In the statistics of Lagoutte (Creusot) 
there is recorded a case where a generalized carcinomatosis took 
place after thirteen years of apparent good health, Gouillioud of 
Lyon mentions secondary invasions after four, five and six years, 
while Tixier of the same centre had two recurrent cases after a 
three-year interval Riche, m a personal communication informed 
this investigator that he had a case of recurrence tn situ after twenty- 
six years 1 

The attention of Schwartz was centred chiefly upon the remote 
results obtained m France from the removal of rectal cancer hy 
the abdominal or the combined route. He gathered an immense 
amount of material, moBt of which we have already discussed m 
preceding paragraphs He attributes the gradual decline m the imme- 
diate mortality of the operation, which is very striking when one 
compares the figures collected by Hondor and Chalier for the later 
years of the nineteenth century with those appeanng m the litera- 
ture of the decade immediately past, not so much to increased skill 
m coping with rectal cancer, as to a better selection of cases suited 
to operation It would seem that although rectal cancer is diagnosed 
much more often than it was twenty-five and thirty years ago, the 
number of operations has showed no corresponding increase 
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The employment of palliative measures — especially the artificial 
anus — is more m favor than m the past, and the operators who are 
able to give out the lowest mortality rates accomplish this by employ- 
ing radical extirpation upon a relatively few cases, selected by 
decidedly rigid tests Abdomino-permeal excision of rectal cancer 
does not appeal to Schwartz as being an excessively hazardous pro- 
cedure , he can only account for the very high mortality admitted by 
some surgeons by supposing carelessness m selecting risks This, he 
believes, enables surgeons to put forth such optimistic reports as that 
of Jocelyn Swan, who gave an account m the British Medical Journal 
for 1920, of the performance of 11 operations without a death, of 
Brin, whose mortality was 14 per cent , of Quenu who did 11 opera- 
tions during the war, with but a smgle death (and that m a woman 
already exsanguinated by repeated hemorrhage , a risk most surgeons 
would have refused without hesitation) , or of his colleague Cuneo, 
who did 11 operations with but one death These figures would seem 
to prove that the combined method in certain hands with all factors 
carefully controlled, becomes a relatively safe procedure But to 
successfully practice an abdommo-perineal operation for cancer of 
the rectum requires not only an operable lesion, but thorough mastery 
of the technique used It is necessary to know the anatomy of the 
organ in question — its points of fixation, its relations to other adja- 
cent organs, the disposition of its vascular supply, and the planes of 
cleavage by which they may be freed Long study on the cadaver 
must precede any attempt to carry out the procedure upon the living 
subject To learn how to do the operation properly, and then to per- 
form it only upon operable cases — these are the prime requisites 
to success 

This rigid criterion upon operable cases has, however, one grave 
disadvantage for the surgeon He must make some provision for the 
numerous sufferers to whom operation has to be refused Therefore, 
despite the disrepute into which radium seemed to have fallen when 
considered as a means of combating cancer of the rectum, Schwartz 
was obliged to have recourse to it, and his practice has been fol- 
lowed by many Continental surgeons, even though their reports 
gave little evidence that they had any faith m it In the review of 
European work with radiation — both radium and X-ray — we can 
plainly discern a gradual revival in interest m this branch of rectal 
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cancer treatment, and a steady extension of its employment, even m 
tliose quarters whence the most vigorous arguments against it for- 
merly issued The paper by Schwartz and Richard opens with a 
statement of two facts which struck the authors most forcibly when 
they began to gather material for its preparation In the first place, 
the relative rarity of publications upon this subject, m comparison 
with the vast array of literature relating to the treatment of cancer 
of the cervix uteri by radiation In the second place, the small 
number of statistics, most of the authors devoting their attention 
to the technical employment of radium or X-rays, and omitting to 
give any precise account of the ultimate results they succeeded m 
obtaining Moreover, the great variety of methods of application, 
added to the paucity of reports and scarcity of remote outcome 
figures, led inevitably to the conclusion that m cancer of the rectum 
we have to deal with a neoplasm essentially radioresistant, and from 
the outset peculiarly difficult for the radiologist to overcome While 
one may hope that cancer of the rectum may m the future yield to 
radiation when better methods have taken the place of those now 
m use, just as has already taken place with cancer of the tongue, at 
■present, definite curative results are the exception rather than the 
rule, and we can look upon radiation only as an adjuvant to surgery, 
very helpful as such, hut incapable of accomplishing much more 
than limitation if used alone 

Though we have already cited the conclusions of Schwartz and 
Richard (International Clinics, 39th Series, Yol I, p 141), it 
is of interest in connection with my own experiences which are to ho 
detailed further on, to summarize their findings in regard to the 
different methods of radiation employed in the treatment of rectal 
cancer since this same therapy had achieved so signal a success m 
malignancies of the female generative organs Though the causes 
of non-success were “multiple,” they felt they could be reduced to 
the following 

1 The chief factor is a narrow margin of radiosensibility The 
meaning of “margin” they define as the difference between the min- 
imum dose capable of destroying the normal tissues (necrosing dose) 
and the minimum dose efficient to destroy the neoplasm (cancercidal 
dose) The greater this difference, the easier will it be to obtain a 
cure, if the difference is zero any effective treatment by radiation 
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is impossible In cancer of tbe uterine cervix we are dealing with 
a radiosensitive neoplasm developing upon a mucosal surface mark- 
edly radioresistant Here tbe “margin” is a wide one. In cancer of 
tbe rectum, on tbe other band, tbe neoplasm is radioresistant and 
tbe rectal mucosa relatively radiosensitive Tbe “margin” is very 
narrow, tbougb by no means nonexistent 

2 Tbe anatomical location of tbe growth is a second limiting 
factor Clinical examination, even with tbe aid of tbe proctoscope 
and of roentgenography, can never be as complete and exact as that 
possible when tbe uterus or its adnexa is tbe site of tbe malignancy, 
wherein vaginal palpation, or rectal investigation enables one to 
ascertain tbe extent and condition of the growth with great exacti- 
tude, a very important point m determining tbe conditions for a 
satisfactory therapeutic radiation Tbe upper limit of a rectal cancer 
can never be exactly determined, whereas it is possible to illuminate 
tbe uterine cavity completely and determine precisely bow high tbe 
area of radiation should extend, and to keep it within a definitely 
predetermined limit, Tbe number of methods proposed for limiting 
tbe upper extent of a like lesion in tbe rectum, as well as those put 
forward for maintaining radioactive centres m proper position after 
inserting them into tbe rectum, gives ample evidence that no satis- 
factory technique has yet been agreed upon, as is now tbe case with 
cancer of tbe uterine cervix 

3 Tbe arrangement of tbe lymphatic system of tbe rectum is 
another drawback to successful radium therapy When tbe superior 
hsemorrhoidals have been mvaded, especially that group lying at tbe 
bifurcation of tbe superior hemorrhoidal artery, a situation 
extremely difficult to cope with, will have arisen. These glands are 
so far from tubes of radium placed in tbe region of tbe original 
neoplasm m tbe lumen of tbe rectum, especially if the lesion be 
located in tbe ampulla, that any efficient radiation of them is impos- 
sible It is quite otherwise with tbe lymphatic glands of tbe para- 
metrium, which are only an infinitesimal distance from the lateral 
cul-de-sac of tbe vagina 

Yet tbougb these difficulties are very serious, ill success is 
undoubtedly still more often due to te chni cal errors, tbe most 
common of which are Insufficient filtration against both primary 
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and secondary caustic rays, and too short periods of application, 
some therapists keeping their applicators m place but a few hours 

With all these drawbacks, however, radium has provided a very 
efficient palliative for cases where surgery was out of the question, 
either when the lesion was first seen, or for post-operative recur- 
rence As a proof of this may he cited the report made by Quick m 
1921 on 161 cases treated by Janeway’s bare-tube methods In most 
of these patients a considerable degree of palliation was obtained, 
as indicated by diminution or complete cessation of pam, stoppage 
of offensive discharge and disappearance of haemorrhage Sometimes 
this amelioration endured for two or three years In fourteen cases 
there was complete clinical cure dating from five months to five 
years All this was accomplished without any kind of filtration 
against the caustic beta rays 

The success attained by the bare-tube method emboldened the 
French therapist Cesbron to replace the tubes by platinum needles 
filled with radium or its emanation (Regaud needles) Rubens-Duval 
and Oppert used this method upon fifteen patients, seven of whom 
died within 18 months of treatment Of the eight patients remaining 
alive after 18 months five were not cured, but remained under 
treatment for one, two, and two and three-quarters years respec- 
tively Three patients were clinically cured for one, two and more 
than three years 

In the United States, Kelly of Baltimore developed a slightly 
different technique He used filtered tubes arranged m “chaplets,” 
that is placed end-to-end, and remforced the radiation thus obtained 
by placing four surface applicators, similar to the “radium pack” 
upon the external surface of the sacrum, coccyx, perineum and pubis, 
each applicator retained m position until it had delivered 75 milli- 
curie hours of radiation Kelly’s report covered 200 eases, 22 of 
•which he claimed as cures Of 94 cases treated by radium alone (90 
of them entirely inoperable) there were 8 per cent, of cures In 
some of these only external applicators were used From external 
applications alone, he obtained but 6 per cent, of cures, hut when 
the external and mtrarectal were combined the percentage rose to 
11 With radium used after surgery, in 58 cases, 21 of which had 
proved to be inoperable when exposed, he obtained 17 per cent of 
cures Considering only the operable cases, six were treated by 
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radium after surgical excision Three of these patients survived 
for more than five years The three deaths were due, one to operative 
shock, and two to recurrence of cancer, two years and three years 
after treatment 

It is probable that the work of Kelly had a considerable influence 
upon that done somewhat later by Neumann and Coryn m Belgium 
Their plan was first put forward in December 1924, and the method 
then advocated is, at present, the most widely used way of applying 
radium to rectal cancer in nearly all parts of Europe 

Neumann’s method is termed “combined,” but must not be con- 
fused with the surgical procedure for the relief of rectal cancer 
which also bears that designation Here the combination is of two 
different agents — surgery and radium — while the other is a com- 
bination of two different surgical approaches The first generally 
circulated description stated that the method’s first step is the estab- 
lishment of an artificial anus This is regarded as a sine qua non , 
inasmuch as the subsequent radium treatment frequently causes so 
much contraction of the rectal walls as to completely occlude the 
lumen As they phrase it, “Bectal stenosis is the rule ” The patient 
rests for eight days after the artificial anus has been made After 
that amount of time has elapsed the excretory canal has become 
habituated to its shortened course and the patient will be over the 
immediate effects of the surgical procedure, so that the mam inter- 
vention can be earned out This consists of resection of the coccyx 
m the median lme, the anus being closed beforehand as in the 
Krasko procedure This provides wide exposure of the rectum, usu- 
ally making it possible to palpate the entire malignant growth, 
thus doing away with the second of the objections to radium treat- 
ment of the rectum cited by Schwartz All relations to surrounding 
organs — prostate m the male, vagina m the female, or bladder m 
either sex — can likewise be readily determined and any possible 
malignant affection easily noted 

With the rectal malignancy m plain sight, a radium barrage 
is now set up Platinum needles, 3/10 millimetres thick, carrying 
0 6 milligrams of radium element each, are passed through the 
healthy tissues surrounding the lesion, spaced from 1% to 2 centi- 
metres apart. Care is taken to keep the needle points from piercing 
the rectal mucosa, only the muscular tissue being entered When 
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in position, these needles are at a tangent to the rectal ampulla A 
second set of needles, of less capacity — from 0 6 to 1 33 milligrams 
of radium element — are nest placed directly m the malignant 
tumor, passmg entirely through it, and so spaced as to give a like 
amount of radiation to every part of the growth So far as I have 
been able to discover these authors do not provide any extra radia- 
tion for the group of lymphatic glands which Schwartz and Richards 
cited as especially prone to develop metastases — that is, those at the 
bifurcation of the superior hsemorrhoidal In their first paper they 
mention their intention to do this in the future, however The entire 
dosage used at present is from 48 to 60 millicunes destroyed. 

Great claims have been made for this procedure The reaction 
is said to he slight or nonexistent, and healing very prompt, usually 
taking place within a month If there is a persistent discharge it 
is usually deemed wise to perform amputation of the rectum with 
additional deep X-ray therapy, some two months after the insertion 
of the radium This third surgical procedure is said to be well borne 
even by old and feeble subjects From 1922 to 1924, 40 patients 
received this treatment Eleven of these are dead, four from the 
immediate effects of operation, and seven from recurrence From 
their two-year experience — too short a period to make any definite 
claims — Neumann and Coryn reckon 52 4 per cent of cures, m a 
senes of which 70 per cent of the patients were inoperable by 
accepted surgical standards 

This technique was joyfully accepted by surgeons and radium 
therapists in many parts of Europe In this country and England it 
has never received any particular attention Writing in 1927, R 
Proust, who was one of the few French surgeons who never lost his 
faith in the ability of radium to cure rectal cancer, states “The 
results furnished by needling according to the technique of Neu- 
mann and Coryn on the one hand, the persistence of the cure 
achieved upon patients considered as inoperable and therefore inel- 
igible for secondary operation, on the other hand, confirms the 
opmion formed by Quick’s statistics that radium puncture of a 
rectal neoplasm is superior to, and much more efficacious than, the 
simple application of tubes to the lumen of the rectum It is another 
impressive demonstration of a principle well-established in cune- 
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therapy that many centres of relatively small power are necessary 
to effect a good homogeneous radiation of any given neoplasm ” 
Proust has always maintained that no radium treatment of rectal 
cancer can be of any value unless preceded by the establishment of 
an artificial anus And he feels that only cases moperable by well- 
recognized standards should be given radium treatment, reserving 
this for those cases to which no other aid is possible He emphasizes 
the opportunity which the wide exposure advocated by Neumann and 
Coryn gives for complete sterilization of the retro-rectal tissue “If 
Kraske’s operation, in spite of all its faults, has finally succeeded 
m producing relatively stable results, it is solely because those using 
it can excise more retro-rectal tissue than by any other procedure 
Inasmuch as Neumann’s methods can be employed for extensive 
sterilization of this tissue, it has made important progress toward 
supplanting this hazardous operation, although it cannot yet be said 
to be on a par with it At present, it offers a chance of better mobil- 
ization of the rectum for radium applications and lessens the changes 
of pelvic cellulitis by sterilization of the rectal canal, already les- 
sened by the establishment of the iliac anus ” 

What appears to bo an unbiased view of the true merits of 
Neumann and Coryn’s method, was published less than a year ago 
by R Gauducheau of Nantes, who had used the technique for a 
two-year period, during which he treated thirteen subjects of inop- 
erable cancer of the rectum Previous to using the method he had 
gone to Belgium-and personally assisted — though perhaps only in 
the French sense — m its application by its originator He followed 
Neumann’s injunctions except m the matter of intervals between 
the three steps of the procedure, allowing not less than three weeks 
between the establishment of the iliac anus and the insertion of the 
needles, and an indefinite interval before the final amputation of 
the rectum He italicizes his conclusion that the method finds its 
strongest indication in the ampullary and postenorlateral forms of 
rectal cancer To reach the groups of lymphatic glands along the 
superior hannorrhoidal vessels both superior and inferior, 1-milligram 
needles are introduced both within and without the ampulla, directed 
toward these gland groups As he has used this technique but two 
years it is too soon to tell whether this method for control of glandu-^ 
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lar metastasis mil be permanently effective So far it seems to 
work exceedingly well 

The drawbacks to Neumann’s method are summarized by this 
author as follows 

1 The possibility of serious haemorrhage when the needles are 
withdrawn Seveial of the Belgium therapists’ patients have died 
because of this Gauducheau himself narrowly escaped losing a 
patient in the same way In his own case he now believes he put 
the needles too closely together, and he has since avoided this com- 
plication by spacmg them more widely 

2 The slowness with which the wound closes is a not inconsider- 
able objection The lower part, near the anus, closes in three to five 
weeks, but the upper part, on a level with the resected coccyx, has 
continued to discharge for six or even twelve months m some of his 
cases When the third stage — excision of the rectum — is earned out, 
this does not matter so much, but on patients completely inoperable, 
it is a veiy grave objection 

3 Frequently dunng the second month after needling, the 
patient undergoes attacks of most severe pam which persist from 
one to six months They then disappear, but not always completely 
Apparently these painful periods correspond with the phase of rectal 
sclerosis following radiation, and are due to attrition of the nerve 
fibrils Complete ablation of the entire zone, will, of course, obliterate 
them Gauducheau tabulates his cases according to years 

1926 5 cases two dead of cancer before one year elapsed, one 
woman had prolonged pam, but her present condition is satisfactory, 
two have recurrence at the site of operation 

1927 6 patients one died of fulminating alcoholic hannatemesis 
after leaving the hospital, one died of the effects of cancer, the 
remaining four are in satisfactory condition 

1928 2 cases operated in January, 1928, their condition is 
so far satisfactory 

No conclusions can be drawn from so small and recent a series, 
but for moperable cancerous lesions of the rectal ampulla the author 
thinks this technique well-adapted, particularly m cases where the 
formation of the iliac anus has failed to give full measure of relief 
It can certainly be said that its palliative effects are excellent, and 
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when it is practical to perform the third step, that is, amputation 
of the rectum, the painful period can no doubt be completely obviated 
In the United States we have heard little concerning the com- 
bination of radium and surgery in the treatment of rectal cancer 
The most recent authoritative pronouncements on the subject of rectal 
cancer and its treatment by radium are those of Binkley of the 
Memorial Hospital (Hew York), appearing last November, and that 
of Jones of the ill-fated Cleveland Clinic, which was published in 
February of this year Binkley does not indulge m many figures 
His paper is mainly a plea for the wider use of gold-filtered implants 
“Interstitial application by gold emanation seeds is the most effi- 
cient method of supply adequate irradiation to radioresistant rectal 
cancers ” At the Memorial Hospital such implantation is often fol- 
lowed by removal of the devitalized mass by surgery ten days or two 
weeks later Pre-operative radiation is regarded as more logical and 
effective than post-operative applications Radium has proved most 
useful in giving palliative treatment to patients for whom no surgical 
relief was possible This has sometimes been in the form of external 
applications only, more recently this has been combined with gold- 
seed implantation “Favorable cases receive within a few weeks 
sufficient intensive applications to cause the disappearance of the 
tumor, the unfavorable group is given smaller doses ” 

Sixty-five cases are considered m the Cleveland Clinic report 
Of these 12 were operable, but the patients refused surgical inter- 
vention The rest were unfitted for surgery All had been treated not 
less than two years before the report was made Colostomy was done 
m 57 cases and was earnestly advocated for all Ten patients were 
clinically cured, and m two of these it was possible to close the 
colostomy opening These patients have been well for five and six 
years respectively Tubes, needles and implantation of gold seeds 
were all employed for radium application, m 45 of the 65 cases 
additional X-ray treatment was given, eight of the ten patients who 
have remained clinically cured, having been treated in this way Of 
the entire senes 15 per cent have remained well over periods vary- 
ing from three to seven years The general impression gained from 
this report is that radium, while not offering the same chance of 
cure that surgery does, has yet a wide field of usefulness in palliation, 
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and may be counted on m some cases to effect as complete a cure 
as surgery can accomplish 

My personal experience with radium as a therapeutic agent in 
cancer of the rectum now extends over a period of eight years In 
common with the workers whose attempts to make radium of service 
in this form of malignancy have been under review, I have experi- 
enced much discouragement, especially in the earlier days when it 
was impossible to obtain suitably filtered applicators for use m a 
region so highly radiosensitive as the rectum With the introduction 
of screened radium implants, which became obtainable m 1926, my 
results have improved, but sufficient time has not yet elapsed to 
enable me to make any deductions as to final results More than any 
other malignant lesion, rectal cancer is subject to long periods of 
quiescence, and it has already been shown how long a tame may 
elapse, yet m the end active recurrence will be m evidence 

In my opmion, however, radium m combination with colostomy, 
or even in certam cases without it, gives the greatest hope of pallia- 
tion in clearly inoperable cases, and on the whole, I feel that the 
claims made for it have been repeatedly justified Cure is at best 
a relative term A patient far advanced m years may be made com- 
fortable, and his rectal cancer so far regress as to lead both patient 
and physician to believe it permanently inhibited When he suc- 
cumbs to a terminal pneumonia, or other malady to which his 
advanced age makes him peculiarly liable, should we be fortunate 
enough to obtain an autopsy, the chances are we will find he still 
has his rectal cancer, but its condition is not much advanced beyond 
that which it presented at the conclusion of radium treatment In 
other words, while I do not believe we often succeed m doing away 
with the rectal growth altogether, it is evident that we are able to 
inhibit its active proliferation, cut off the demands it is making 
upon our patient’s general stock of physical resistance, and give him 
a long respite from the horrors of active malignancy, often a long 
enough respite to permit him to die of “old age,” or at least of some 
affection other than rectal cancer And such an outcome of radium 
therapy I consider abundantly “worth while ” 

Because of conditions which were discussed at length m earlier 
pages, cancer of the rectum does not often come into the hands of 
the surgeon until it is well advanced All too frequently when first 



OANOEB OF THE EEOTTJM 


221 


seen it is quite inoperable Consequently, the rectal surgeon con- 
tinually finds himself confronted with the problem of handling these 
inoperable cases, and if conscientious, he will be most anxious to 
find some other means than the ever-increasing dosage of narcotics 
I have now under my care a number of individuals who fall into this 
class At periods of varying length they have been given radium 
treatment, some have become habituated to the artificial anus, and 
are comfortable and apparently in excellent health several years after 
their latest treatment Careful attention must be given to diet, and 
most of these patients are obliged to lead the lives of invalids to a 
great extent Yet a few are actively engaged m busmess, some women 
can carry on their household duties practically as well as before the 
initial appearance of the rectal lesion, and this despite advancmg age 
By no means are all of these patients old, far advanced rectal 
cancer is very often met with m the fifth and six decade of life 
when the victim has just attained the zenith of his usefulness Clini- 
cally, we know that such lesions offer a less hopeful prognosis at 
this age than do those presented by subjects past sixty or even 
seventy Nevertheless, I have seen prompt regression of the rectal 
lesion after the establishment of the artificial anus and radium 
applications, either by implantation or otherwise I feel that the 
radium therapists have shown a somewhat mistaken zeal m seeking 
to establish the preeminence of radium over surgery as a means of 
cure of cancer of the rectum Cures of this disease, no matter what 
the therapeutic means employed, have been lamentably few While 
we should not relax our efforts to find a means of accomplishing 
complete removal, we ought not to overlook the great need of those 
patients for whom no hope of such cure can be held out, for they far 
outnumber those of the first class 

The fourth and final paper of this series will be wholly confined 
to suggestions as to the care and comfort of moperable cases of 
cancer of the rect um. 
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PHRENIC NERVE OPERATIONS AND CHEST SURGERY 
IN THE TREATMENT OF PULMONARY TUBERCULOSIS* 
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Before taking up the subject of compression therapy m the 
treatment of pulmonary tuberculosis, it must be thoroughly under- 
stood that only through active cooperation between the physician 
and the surgeon, is it possible to select patients for operation 
properly, and to avoid bad results as far as morbidity and mortality 
are concerned As a rule, the patient should not be subjected to com- 
pression therapy when first seen by the physician, but should be 
placed in a sanatorium for a period of at least several months During 
this time, if the physician finds that the chances of a medical cure 
are not reasonably good, and that what tuberculosis is present in 
the better lung would not be harmed by compression therapy, and 
that the patient’s general condition is satisfactory, then only, should 
this form of therapy be considered 

MEANS OF COMPRESSION THERAPY 

The means of compression therapy at our disposal may he divided 
into two main groups — first, artificial pneumothorax which may 
have to be supplemented by a phrenic nerve operation, extrapleural 
pneumolysis, or intrapleural pneumolysis by the closed method, and 
second, extrapleural paravertebral thoroeoplasty which may have 
to be supplemented by a phrenic nerve operation, extrapleural pneu- 
molysis intrapleural pneumolysis, or parasternal thoroeoplasty It is 
only after unsuccessful attempts at the induction of artificial pneu- 
mothorax, due to extensive pleural adhesions, or after incomplete 
compression, due to one or more smaller adhesions, that has not been 
benefited by some of the supplemental procedures, that one is justified 
m undertaking the more formidable operation of extrapleural para- 
vertebral thoroeoplasty 

* Published with permission of the Surgeon General, U S Army 
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HISTORY OF COUPEESSION THERAPY 

"Winie compression therapy has come forward only during the 
last few years, it must not be thought that this is a new procedure 
In reviewing the literature, we find that m 1821, James Carson first 
urged artificial pneumothorax in a treatment of lung abscess and 
pulmonary haemorrhage, but it was not until 1882 that Borlamni 
first used artificial pneumothorax. Cerenville, after observing the 
favorable influence of pleural effusions and spontaneous pneumo- 
thorax on unilateral pulmonary tuberculosis, m 1885, performed 
the first thorocoplasty in order to compress cavities m pulmonary 
tuberculosis Brauer was the first to realize that clinical success de- 
pended upon obtaining pulmonary compression somewhat comparable 
m the amount with that obtained by artificial pneumothorax, and m 
1907, Prederich earned out these ideas by removing the ribs, perios- 
teum, and intercostal muscles, over the diseased areas Phrenicotomy 
was first done by Stuertz in 1911, extrapleural pneumolysiB by 
Tuffier in 1891, and intrapleural pneumolysis by Jacobseus in 1913 

CHANGES IN THE OOMPEESSED LUNG 

Tuberculosis in any part of the body heals by fibrous encapsula- 
tion, and m order to bnng this about, it is necessary to raise the 
individual resistance of the patient by environmental conditions, and 
perhaps, by tuberculin therapy Rest plays probably the most im- 
portant part in the treatment of pulmonary tuberculosis, and whether 
this rest is obtained by natural or artificial means, depends entirely 
upon the extent and location of the lesions as well as upon the 
individual resistance of the patient Enforced idleness, or bed rest 
reduces the number and the depth of the respiratory movements, 
but it cannot put the lung at complete rest and by no means does it 
protect against the violent movements of coughing Respiratory move- 
ment is largely responsible for the movement of pulmonary lymph 
After the lung has been placed at rest there is a cessation of the flow 
of this toxin-laden lymph into the general circulation and the bacilli- 
laden lymph to new locations in the pulmonary area This is shown 
by an improvement in the patient’s general condition, and by a drop 
m temperature nearly approaching normal 

Amieulle has called attention to the ease with which bronchial 
contents are transferred during hard coughing, from the base of one 
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lung to the base of the other, neither of "which has been compressed 
Pulmonary compression obviates the danger of the transportation of 
infected material to new fields m the bronchial tree, as well as 
reducing the amount of bronchial secretion produced — thus lessening 
the tendency to cough and the danger of aspiration of infected secre- 
tions into either lung After compression therapy, there is a lessening 
in size of the cavities, ulcers, and other tuberculous lesionB, and of 
the alveoli and small bronchi Accumulated products of the lesions 
and bronchial catarrh are emptied from the lung fields as well as the 
tubercle bacillus carrying secretions — thereby removing one of the 
most dangerous sources of infection m advanced tuberculosis 

With the reduction in the amount of loose exudate and semisolid 
massses, there is a marked decrease m the amount of inflammation 
present, and a reduction in the amount of waBte products formed 
This is clearly shown by the lessened amount of sputum following 
the different forms of successful pulmonary compression While 
strong compression flattens only the smaller and medium sized 
bronchi, the larger bronchi are occasionally closed by new fibrous tis- 
sue which works in between the mucous membrane and the cartilage, 
and fills their lumma Cuboidal epithelium lines the alveoli and their 
lumina and those of the smaller bronchi which become filled with 
desquamated epithelium and mononuclear cells of endothelial origin 
Cavities, whose walls are not very stiff, are obliterated to mere clefts 
by compression therapy The compression itself accomplishes part of 
this, but the secondary fibrous tissue shrinkage accomplishes far 
more The compressed cavities fill with granulation tissue rich m 
blood vessels and become obliterated, or a smooth, clean mucous 
membrane replaces the previous dirty lining At this point, I would 
like to impress that the beneficial results obtained by compression 
therapy, are not directly those of the compression from without, but 
are those obtained by the shrinkage of the newly formed fibrous 
tissue, within the lungs This is clearly demonstrated by observing 
a patient who has had one of the forms of operative therapy, and 
noting that the amount of compression obtained, is greater months 
after the immediate beneficial results of the operative procedure 
are apparent. 

Yon IV, Ser 39 — 15 
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METHODS OF COMPRESSION THE RAP Y 

Artificial pneumothorax is tlie simplest means at our disposal, 
and when it is possible to obtain a complete compression, it is far 
greater than that which can be obtained by any operative means 
However, this simple procedure is fraught with dangers which can- 
not, and must not, he overlooked or disregarded 

Phrenic nerve operations result m the diaphragm rising into the 
chest, and are particularly indicated m cases with marked diaphrag- 
matic irritation or adhesions, as well as m lower lobe cavitation, or 
as a preliminary to a paravertebral thorocoplasty Thorocoplasty 
removes sections of the nbs, permitting the fibrous tissue within the 
lungs to shrink, and to continue to shrink, to the limit of its capacity 
As a result, the tuberculous lesions within the lungs are tightly 
squeezed, inclosed by fibrous tissue walls, and rendered inactive 

ADVANTAGES OE ARTIFICIAL PNEUMOTHORAX 

Artificial pneumothorax has the advantage over thorocoplasty in 
that it is non-deforming and non-shocking As the compression is 
obtained gradually, the danger of acute circulatory and respiratory 
upsets is minimized, and the so-called auto-tuberculimzation is re- 
duced to a minimum because of the gradual introduction of minute 
quantities of tuberculm into the general circulation Since artificial 
pneumothorax does not tend to lower the general resistance of the 
patient, there is less danger of tuberculous foci m the contralateral 
lung or elsewhere m the body, lighting up, as is occasionally the case 
following thorocoplasty "When compression can be obtained satisfac- 
torily, the amount of compression is usually greater than can be 
obtained by any other means After the disease has apparently become 
arrested, it is usually possible to release the pneumothorax and allow 
the compressed lung to resume either completely or partially, its func- 
tions This is of particular advantage m case tuberculosis develops in 
the contralateral lung, or the patient should contract pneumonia or 
severe bronchitis Within the past three or four years, several of the 
leading tuberculosis clinics have advocated the use of phremcotomy m 
conjunction with artificial pneumothorax The rise and immobility of 
the diaphragm has been found, at least partially, to compensate for the 
lessened size of the lung following the contraction of its contained 
fibrous tissue It has also been found that when this procedure is 
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carried out, fewer effusions occur and that air re-fiUs need he given 
less frequently This combination of phrenicotomy and artificial 
pneumothorax has increased the indications for pneumothorax m a 
group of border line cases in which tborocoplasty would have other- 
wise been indicated, thereby saving the patients the dangers of a 
more formidable procedure 

DISADVANTAGES OF ABTIFIOLAL PNEU1IOTHOBAX 

Pneumothorax has certain disadvantages m that it entails the 
grave risk of air embolism, which is usually fatal If the pneumo- 
thorax is abandoned prematurely, either because of poor judgment 
on the part of the physician, or the unwillingness of the patient to 
continue the treatment over a long period of time, dense pleural 
adhesions are likely to form which will interfere with subsequent 
compression This is especially liable to happen if pleural effusion 
has been present, or if the compression has been maintained for a 
long period of time The closest observation must be maintained for 
signs of activity during the time that the compressed lung is re- 
expandmg, and if these appear, recompression by artificial pneu- 
mothorax, phremcotomy, or paravertebral thorocoplasty should be 
instituted at once The danger of pleural effusions becoming secondar- 
ily infected is always a serious complication, and when this occurs 
it exposes the patient to the danger of pleural cavity drainage If the 
intrapleural pressure is not carefully regulated, there is a danger of 
small adhesions pulling loose from the visceral surface, causing a rup- 
ture of the lung with resultant broncho-pleural fistula, mixed infec- 
tion empyema, increased intrapleural pressure with mediastinal 
displacement, and occasionally, mediastinal flutter, all of which are 
serious if not fatal complications 

ADVANTAGES OF THOBOCOPLASTY 

It is hardly fair to compare the advantages of thorocoplasty with 
those of artificial pneumothorax, since thorocoplasty should be used 
only after attempts at the induction of artificial pneumothorax have 
failed, or the amount of compression obtained by artificial pneu- 
mothorax, because of pleural adhesions, has been unsatisfactory 

From an economic standpoint, thorocoplasty is often a procedure 
of choice over long continued pneumothorax with its attendant 
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dangers, as permanent compression of the diseased lung, obtained 
in a comparatively short time, may place the patient in a position 
to earn his own living sooner than with artificial pneumothorax, which 
necessarily would have to be continued over a long period of time 

PBE-OPEBATrVE TBBATUENT 

After it has become apparent that the patient will not make 
a satisfactory recovery under sanatorium treatment alone, and it has 
been decided that compression therapy must be instituted, a careful 
study must be made of the patient to determine if his general condi- 
tion, as well as the tuberculosis in the opposite lung, will stand this 
means of therapy It must be remembered that these patients have 
been the victims of a long continued toxsemia which has caused 
damage to the cardiac muscle, to the kidneys and liver, and possibly 
enteritis, either toxic or tuberculous, which must always be given 
consideration Kidney function tests and blood chemistry examina- 
tion are obtained to determine the extent of renal impairment. Elec- 
trocardiograms are necessary to determine cardiac damage It is 
usually a wise procedure to start a patient on a course of digitalis 
therapy before the contemplated operation, in order that the heart 
may be working at its greatest efficiency Any aggrevation of symp- 
toms or untoward signs should delay operation until the previous 
general condition has been restored During the period of observation, 
daily sputum amounts should be noted for comparison with post- 
operative amounts Morphine is never given preparatory to, or after, 
operation, as it abolishes the cough Tefiex, without which the patient 
is unable to empty his lung Codeme sulphate may be substituted 
if necessary 


ANESTHESIA 

Amesthesia plays an important part in the success of thoroco- 
plastic procedures Local anesthesia, while advocated by many and 
used exclusively by a few operators, has not proven entirely satis- 
factory in our hands Ether, of course, is absolutely contraindicated 
because of the irritating effect upon the lungs, and the danger of 
lighting up quiescent tuberculous lesions 

Chloroform is contraindicated because all of these patients have 
more or less cardiac muscle damage 
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At the Fitzaimons General Hospital, nitrous-oxide-oxygen anes- 
thesia combined with regional field block is the method of choice 
The intercostal nerves are blocked along the line of the angle of the 
ribs before the nitrous-oxide-oxygen anesthesia is started Because 
of the diminished ventilation area within the lungs, satisfactory 
anesthesia is difficult to obtain, and to maintain The induction of a 
general anaesthesia to a patient suffering from pulmonary tubercu- 
losis undergoing a thorocoplasty, should be undertaken only by a 
highly skilled and experienced anaesthetist Frequent blood pressure 
readmgs are necessary during the course of the operation, as it has 
been noted that the simple cutting of a rib occasionally will drop 
the blood pressure from eight to fifteen points 

THOBOCOPLASTY 

At the present time there are two methods of extrapleural para- 
vertebral thorocoplasty being advocated, both of which have a definite 
place in the compression of pulmonary tuberculosis Brauer advocates 
a wide resection of from 3 to 16 centimetres, using the scapula 
to cover the defect in the chest wall Sauerbach recommends a moder- 
ately wide resection, or from 2 to 12 centimetres The Brauer method 
of operation is indicated where there are very extensive lesions and 
large cavities, the patient being m good condition, with good heart 
muscle, the greatest resection being over the more extensive lesions 
When pneumonic or exudative lesions are present, maximum com- 
pression is indicated and artificial pneumothorax is preferable to 
thorocoplasty because of the general condition of these patients If 
it is impossible to obtam artificial pneumothorax because of extensive 
pleural adhesions, a thorocoplasty of the Brauer type m two, three or 
four stages is preferable to the Sauerbruch method with its limited 
rib resection The Sauerbruch method is preferable m those cases 
where there is considerable fibrosis with an immobile chest wall, 
diaphragm, and mediastinum which prevent the newly formed fibrous 
tissue from shrinking 

The operation of thorocoplasty may be done in one or two stages, 
both of which have their advantages 

Advantages of the One-Stage Operation 

1 Host patients prefer only one operation in preference to 
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several, as they do not realize the dangers of a single-stage thoroco- 
plasty, and how these dangers may be lessened by several operations 

2 The operative risks are taken only once 

3 Postponement of the operation for the second stage is not 
necessary m case the wound becomes infected 

4 The scapula fits the defect m a chest wall better than after 
the two-stage operation 

5 The operation can be performed through a shorter incision 

6 The lung compression is uniform. 

7 The liability of bleeding from upper lobe cavities is lessened 

Advantages of the Two-Stage Operation 

1 There is considerably less shock than is usually seen fol- 
lowing the single-stage operation 

2 There is a markedly less sudden change of respiratory and 
cardiac function 

3 Pewer toxic products are thrown into the general circulation 

4 Definite clinical improvement usually follows the first stage 
so that the second stage is more easily borne by the patient 

The interval between operations is usually about two or three 
weeks, as it has been noted that m from six to eight weeks there is 
sufficient bony bridging over the area where ribs have been removed 
to interfere with satisfactory pulmonary compression 

Alexander has advocated the use of phrenicotomy followed by 
upper stage thorocoplasty m preference to a complete thorocoplasty 
He claims, that the relaxation of the lower portion of the lung, caused 
by the rise of the diaphragm, compensates for the compression ob- 
tained by a lower stage thorocoplasty and at the same time has not the 
attendant dangers This method has recently been used at the Pitz- 
simons General Hospital with excellent results, and it is thought that 
this method holds some advantages over the method of complete 
thorocoplasty 

PHRENIC SERVE OPERATIONS 

The operations on the phrenic nerve may be a simple division 
of the nerve (phrenicotomy), or removal of a section of the nerve 
(phrenectomy), or removal of most of the nerve with its distribution 
to the diaphragm (phrenic exairesis) 
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After a simple division of the nerve, it has been noted that the 
diaphragm has resumed its function in from four months to five 
years Where a section of the nerve only, is removed, the result may 
not be entirely satisfactory because of an accessory branch which 
co mm only arises from the second cervical nerve To be sure that 
the diaphragm will rise to its fullest extent and will not resume its 
function, either partially or completely, phrenic exairesis is advised 
The rise of the diaphragm following the radical operation, is usually 
from 4 to 7 centimetres, whereas following simple division of 
the nerve, only 2 to 3 centimetres’ rise has been noted, and the cessa- 
tion of movement occasionally is not complete The rise of the 
paralyzed diaphragm allows lower lobe compression and relaxation, 
but as a rule has very little effect upon the upper lobe The results 
obtained by phrenic exairesis are in many ways similar to those 
obtained by a lower stage thorocoplasty Paralysis of the diaphragm 
as a rule, does not cause circulatory, respiratory, or abdominal dis- 
turbances, and expectoration following phrenic nerve operations is 
usually easier, due to the fact that the strong abdominal muscles play 
an important part m the act The amount of decrease in lung 
volume is from one-fourth to one-third the total amount Dyspnoea 
raiely occurs m spite of the reduction of lung volume, and when it 
does occur, it is slight and transitory 

Sauerhruch advocates the use of phrenic nerve operations prelimi- 
nary to thorocoplasty, m order to determine the effect of compression 
therapy upon the disease in the contralateral lung While phrenic 
nerve operations are particularly indicated m lower lobe pathology, 
occasionally, startling results are seen m upper lobe pathology fol- 
lowing this relatively simple procedure 

PNEUMOLYSIS 

Extrapleural pneumolysis is used to compress cavities near the 
surface of the lung When used for compressmg cavities at, or near, 
the apex of the lung, it is called apicolysis Compression is main- 
tained by packing gauze, rubber tissue or bags, muscle, fat, or par- 
rafin, between the rigid chest wall and the separated parietal pleura 
Since it is impossible to maintain the desired degree of compression 
over a long period of time, it is thought ad. - to -ct por- 
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tions of the ribs over the diseased area m order to obtain permanent 
compression 

Intrapleural pneumolysis by the open method is mentioned, only 
to be condemned This procedure has many disadvantages, and no ad- 
vantages over the method of intrapleural pneumolysis by the closed 
method, as advocated by Jacobseus 

Intrapleural pneumolysis by the closed method is indicated 
in cases where satisfactory compression by artificial pneumothorax 
was not obtained because of one or more small or moderate sized 
adhesions, which have not stretched sufficiently to allow the desired 
degree of compression It is particularly useful where there are string 
or shelf -shaped adhesions, hut should be used with the greatest caution 
on surface adhesions 

The immediate dangers of the operation, are the wounding of the 
lung and haemorrhage The former can be avoided by being careful, 
and the latter, by using a low heat cautery to coagulate the tissues 
before cutting through them As over 60 per cent of the cases develop 
pleural effusion following the operation, infection of this exudate 
results in a serious remote complication At best, the operation is 
difficult, and should only he undertaken by one who is familiar with 
the interpretation of reflected images 

Where the operation is applicable and is successful, it saves the 
patient the dangers and discomfort of an extrapleural paravertebral 
thorocoplasty 


SUMMARY 

In the presentation of these cases, only those which serve best to 
demonstrate the means of compression therapy have been shown, and 
in discussing the various methods, no attempt has been made to go 
into detail, hut rather to give a general idea of the methods m 
common use and the classes of cases m which they are applicable 
In closing, I should like to impress upon you, that when it is 
possible for patients suffering from pulmonary tuberculosis to make 
a satisfactory cure without artificial means, it is far better for the 
patient, and the chances for permanent recovery are far better, hut, 
when it becomes apparent that the desired cure can be obtained only 
after compression therapy has been undertaken, no time should he 
lost in undertaking this valuable means of treatment 
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What are the features of influenza attracting the most attention 
at the present time ? 

Bacterial investigation still holds the attention, because too many 
diverging opinions have been expressed regarding the pathologic 
agent producing this infection Epidemics are being reported, taking 
especial interest in the various features which seem to distinguish 
one outbreak from another in various countries and at different 
times Plate reports an epidemic occurrence of involvement of the 
submaxillary glands, associated with influenza It is quite a common 
experience that one disease modifies the other With infectious dis- 
eases a first specific allergy develops upon first contact and the reac- 
tion to irritation from other antigens, called parallergy by Moro, 
is produced. Generally these diseases are surprisingly benign It 
seems that the second infection actually supervenes after the first 
has been established At the Hildesheim infants’ home high tempera- 
tures developed in the victims during the influenza epidemic fol- 
lowed by a lull with normal or subfebnle temperatures for two or 
three days, and a reappearance of fever with swelling of the submax- 
lllary glands, which began to dimmish after two days, and after 
about two weeks had subsided completely Such complications later 
were avoided by swabbing the throats of both the children with and 
those without the infection von Barabas points out that the opinion 
of various clinicians differs regarding the effect of one infectious 
disease on the other Measles or whooping cough seems to create a 
serious complication for tuberculosis, and measles complicating diph- 
theria is serious On the other hand, erysipelas may improve eczema 
or cancer, and gonorrheal conjunctivitis may clear up an opaque 
sclera Influenza has an unfavorable influence upon parenchymatous 
nephritis and bronchitis, but it does not seem to influence aortic 
valvular insufficiency or interstitial nephritis adversely Improve- 
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ment was produced by influenza m habitual vomiting of those suf- 
fering from bronchial asthma Dorn’s opinion that tuberculous 
patients are practically immune to influenza is contradicted by Much 
and others Medical literature seems to indicate that syphilitics 
are not especially endangered by influenza , often a positive Wasser- 
mann reaction has disappeared when influenza was contracted Dor 
hospitals some writers have supposed a curative influence from mer- 
cury vapors prevailing m syphilis wards, which would hardly apply 
to our modem institutions In fact, von Barabas saw many syphilitic 
infants succumb to influenza quickly Tuberculosis does not protect 
against influenza, though von Barbaras’ children had mild attacks and 
no aggravation of tuberculosis followed The febrile conditions do not 
pioduce temporary immunity from influenza A strange fact was 
noted by von Barabas, namely that no other epidemics occurred m 
his vicinity while the influenza outbreak was in force — The newer 
baeteriologic investigations have made records of many micropho- 
tographs of the bacterial flora of the human body, and more espe- 
cially the respiratory tract David and Robert Thomson took thou- 
sands of photographs and then concluded that the bacterial flora, 
more especially the streptococcal flora of the respiratory tract, con- 
tamed over one hundred varieties They have adopted a new method 
of making cultures from human material grown on Crowe’s choco- 
late blood agar medium. It seems to show the individuality of the 
various species to great advantage A stereoscopic microscope is used 
m studying them Photographs were taken of these cultures fiom 
the throat and sputum of the laboratory men every week all the year 
round "When a cold or feverish attack occurs m any member of the 
staff cultures are photographed and compared with those taken dur- 
ing good health This intei esting investigation has shown that the 
bacterial flora of the respiratory tract is chiefly streptococcal This 
coccus makes up 90 per cent of the total flora, and varies every 
week even m health Cultures of those suffering from the last epi- 
demic m the first month of 1929 m England invariably showed large 
numbers of colonies of streptococcus which seemed to belong to the 
pneumococcus group Cultures from persons suffering from sporadic 
colds before the epidemic started did not show this type, but other 
varieties of streptococcus The germ differed considerably from that 
most co mm only found in the epidemic two years previously Thom- 
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son and Thomson believe that the influenza epidemics, so-called, may- 
be due to virulent streptococcal infections of the respiratory tract, 
the strains varying with the different epidemics They do not believe 
that mutation occurs to any great extent m streptococcus They 
remain true to type on the Crowe’s medium — Studies of the United 
States Public Health Service have shown that the source of the epi- 
demics can usually be traced readily In 1928 a group of students 
insisted on attending a football game at the University of California 
while an influenza epidemic was prevalent in California Those hav- 
ing friends and visiting with them at that University were the 
first to contract the mfection, and soon it spread to 319 cases In this 
epidemic there was an absence of gastrointestinal symptoms The 
cough was nonproductive at first, and the amount of sputum small 
There was mottled hypersamia of the entire pharynx, especially of 
the posterior wall, which was usually intensely red In the two epi- 
demics studied by Veldee, one in Boston and the other on the West 
Coast, including the cities in both vicinities, showed a low incidence, 
only 9 9 per cent in Boston, while in Des Homes it was 28 6 per 
cent , in Baltimore 11 3 per cent , and in Seattle 17 9 per cent The 
incidence of pneumonia averaged 4 74 per thousand in all localities 
Best m bed and isolation should be the rule m all cases and coming 
m contact with others while infectious, be made a misdemeanor 
It is difficult to make notification compulsory on account of the 
sudden onset — Lonnqvist traces influenza back to Hippocrates In 
his own country, Pmland, the disease was described as a new dis- 
ease, m 1742 Evidently it had spread over the entire world with 
large epidemic outbursts, between 1781 and 1782 The morbidity rate 
was unheard of for there were cities where every inhabitant was 
suffering from the infection The Russian epidemic m 1788 spread 
over all of Europe but seems to have omitted Finland on account of 
war betwewen the two countries A few years later, about the close 
of the century, another influenza started from Russia and spread 
over Europe and continued with slight intermissions until 1803 
The large epidemic m 1830 to 1833 started m Asia, reaching Finland 
m 1833, then there were two small epidemics m this country m 
1837 and 1847, spreading over all of Scandinavia The largest in- 
fluenza epidemic known to the history of medicine was that of 1889 
to 1890 The next following severe influenza epidemic was seen m 
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1918, and lasted for ten months, with slight intermissions Mor- 
tality was very great m Finland at that time, possibly on account 
of the difficulty to provide food for the population Other smaller 
endemics were seen in 1921, 1922, and 1927 Last year, and reach- 
ing into January and February, 1929, it would seem that the disease 
spread from San Francisco Lonnqvist’s is one of the most extensive 
epidemiologic studies in a short article but clearly shows the mode 
of spreading of epidemics and more so of influenza, which again 
and again has been considered a new disease after it had failed to 
appear for a generation or two The 1918 epidemic, well known to 
almost all countries, and transmitted rapidly under the war condi- 
tions, has caused many studies which have been more specialized 
than in previous epidemics Yet all the especial studies with indi- 
vidual features for various countries and m the different epidemics 
has not been able to explain the pathology of this form of disease 
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Veldee, M. V “Morbidity in the Influenza Epidemic of 1928 29,” Pul Uo 
Health Reports, vol 44, No 19, 1929 

VHiat are the pathologic agents of otitis media? 

Suppuration m the ear has for a long time been known to be 
caused by various bacteria and to be dependent on a complex of 
setiologic factors The germ most often found is the streptococcus, 
next in frequency the diplococcus lanceolatus, and various pyogenic 
staphylococci, not nearly as often B tenue, tetragonus, diphthe- 
rue, pseudodyphthense and pyocyanus, enterococcus, and others 
Generally the search for microorganisms m the auricular purulent 
secretion has been made for aerobic types only Veillon and Zuber 
in an operated case of chronic mastoiditis, with thrombophlebitis 
of the transverse sinus, and cerebral abscess found strictly anaerobic 
bacilli, B serpens and B ramosus which were grown from the 
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pus of the smug, the cerebral abscess, and the blood From some of 
the material a few B coli and streptococci were isolated Hist made 
an extensive study of the otitis flora and found mainly aerobic types 
in acute, and anaerobic types in the chronic forms of otitis media He 
admitted that the pathologic agent m acute forms of the disease 
with mastoiditis is streptococcus and diplococcus as m acute otitis, 
but in mastoid complications with chronic fetid purulent discharge 
pyogenic microorganisms are mostly of strictly anaerobic type He 
did not believe that saprophytes produced the fetid odor but B 
serpens and ramosus Others have pomted out the importance of 
anaerobic germs in chronic purulent otitis media — Tornni and 
Morandini made a study of fifty-one cases of otitis media and found 
among twenty-two cases restricted to the mastoid eleven with diplo- 
coccus lanceolatus, only , four with streptococcus pyogenes only , two 
with staphylococcus, one albus, the other aureus, only, two where 
B coli and streptococcus pyogenes were associated, one with B 
coli and diplococcus lanceolatus, one with B coli and strepto- 
coccus pyogenes and staphylococcus aureus , one with staphylococcus 
aureus and diplococcus In nine eases where phlebitis was associated 
with mastoid lesions four showed diplococcus lanceolatus only, two 
streptococcus pyogenes only, the others mixed flora as above Diplo- 
coccus lanceolatus, then, was seen m 43 90 per cent, of the acute, 
and in none of the chronic cases There seems no definite relation 
between the type of the microorganism present and the clinical symp- 
toms — -Marcel Lermoyez speaks of otitis media as contagious like 
the eruptive fevers, a contact infection which can be avoided He 
thinks it is due to the rareness of this mode of transmission that so 
few are recognized m this Bense Both for pneumonia and otitis, 
colds have obscured the recognition of contagiousness Lermoyez does 
not believe that all cases are produced in this manner, but a number 
of them Upon closer attention two members of a family or attend- 
ants m families will be observed suffering from otitis media m close 
succession Often the condition starts with influenza, or measles, 
or scarlet fever, and then the otitis is secondary, in the opinion of 
Lermoyez Hospital patients are more likely to contract it than the 
private patients who show this complication m contagious diseases 
m one to two per cent, against twenty to twenty-five per cent m 
the hospitals 
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What has been gained in cerebral topography ? 

The path of science from crude physiognomistic studies to 
present-day recognition of cerebral functional areas has led over tor- 
tuous road Soothsayers, educators, the clergy and artists introduced 
philosophy, morals and mysticism into the problem, and it is only 
after anthropologists, anatomists, embryologists, surgeons and last, 
and of most importance, the psychiatrists took the study firmly in 
hand that the onus of pseudoscience was lifted — Among the first 
physiognomists were such men as Zopyr, Hippocrates, Jean of Hagen, 
Perucchio, Rabelais, Leonardo da Vinci, Abbe Thiers, and many 
others Belot believed the forehead governed by Mars, the right eye 
by the sun, the left eye by Venus, the right ear by Jupiter, the mouth 
by Mercury, and so forth Lavater found great pleasure m likening 
the traits and shape of the skull of great men of his time to animals 
Gall, the man of great renown in connection with physiognomic 
and cranial studies, divided the brain into areas which he thought 
governed by the various functions of the mind Yet he was so far 
unbiased to state that the physical make-up does not govern the 
moral behavior which was rather liberal for his time Nemesius, 
long before Gall, had located sensations m the anterior ventricles, in- 
telligence in the central portions, and memory m the back of the 
head Gall distinguished twenty seven cerebral organs, nineteen of 
which he found both m man and animal, and eight present m man 
only , he found an organ of religion, and so forth Spurzheim changed 
the nomenclature somewhat At the beginning of the nineteenth 
century lectures were held at various scientific centers on topography 
of the supposed functional brain centres Blainville and Vimont of 
the Edinburgh school lectured on comparative craniology Sculptors 
soon adopted the habit of making measurements of the skull Broca 
in 1859, after several months of discussion at the Anthropologic 
Society of Paris, endorsed Gall’s theories At the close of the nine- 
teenth century Pierre-Marie showed that Broca’s centre did not exist, 
and that neither speech nor writing originate m a preformed centre 
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For more than thirty years most men of the medical profession were 
reluctant to attempt an understanding of the functioning of the 
brain, and much painstaking work has failed to become common 
property of the profession Two years ago Dr Constantin von 
Economo, whose book was translated into French by van Bogaert, 
has issued an introduction to his atlas of the brain It gives the details 
of cell structure of the cerebral cortex, of which he desonbes 109 
types He groups them into five mam forms It increases the cortical 
areas of Brodmann to more than double Flourens had believed that 
the cerebral hemispheres participated m their entirety m every brain 
function The names of Hunk, Goltz, and Loeb are associated with the 
fruitful work done in cerebral topography fifty years ago Smce then 
careful anatomical work has disclosed many facts The various layers 
and structural areas of the cerebral cortex have been investigated 
by many, among them the great specialist Brodmann Cecile and 
Oskar Vogt have been named with von Economo during recent yeais 
The hope that one would ultimately succeed m dividing up the entire 
cortex into neatly functioning isolated areas which were set aside 
each for a definite activity, haB not been fulfilled C and 0 Vogt 
distinguished 200 cortical sections in each hemisphere, Brodmann 
distinguishes fifty-two, and von Economo fifty-four basic areas and 
107 territories Vogt believes that they are divided off by a hair’s 
breadth while von Economo believes that only a few are so distinct 
For example Vogt calls the totals of Puxkmje cells m the cerebellum, 
a topical unit, likewise the gray substance m the pallidum and sub- 
stantia nigra and dentatum which is rich m iron, the crests of the 
convolutions on one hand and the portions dipping down separately 
— So far it is agreed that certain definitely localized pathologic proc- 
esses or malformation of the brain can be recognized by certain symp- 
toms Clinical cerebral pathology m the mam rests on the pathology 
of the sensory centres of FlecliBig C and 0 Vogt believe that 
one can determine whether a paralytic has had a chorea or not by 
examining the brain They, furthermore, discovered that the changes 
found by Heynert m the Ammon horn m epilepsy are situated at the 
same point in paralytics, and were located by Banke m a case of 
dementia prsecox, also m amaurotic idiocy, Huntington’s chorea, 
spasmophilia and senile dementia C and 0 Vogt further found to 
their surprise that the brain of an intellectual individual di 
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a much smaller area striata than a hospital patient’s Professor P 
Schroder points out that the different areas are not yet sufficiently 
divided off to know how large each should be normally or in certain 
individual brains 

Delaunay, Paul “On the Physiognomony of the Phrenology,” Progrta mid, 
p 1207, 1928 

von Econouo, Constantin "Cell Structures of the Cerebrum of Man," Berlin, 
Julius Springer, 1927 

Morin, G “Gall and Goethe Goethe a DiBciple of Gall,” Pane mid , vol 19, 
p 1, 1929 

Schroder, P “C and 0 Vogt’s Cerebral Topistic in Psychiatry,” KUn 
Wchnschr, vol 8, p 1769, 1929 

What are the clinical aspects of venous pressure? 

J A. E Eyster in his book just from the Macmillan press gives a 
physico-mechanical description of the pressure conditions m the cir- 
culatory function, and more especially of that of the venous system 
He states that the venous pressure in part constitutes a pressure 
residue after the resistance in the peripheral vessels has been over- 
come A progressive fall of blood pressure through the arterioles, capil- 
laries, venules, and veins is the result of the physical conditions m the 
systemic circulation The blood normally returns to the heart with a 
definite though a small residual pressure The heart, as the terminal 
portion of the circulatory system, is a closed organ in which there is 
always a positive pressure The venous pressure at the heart deter- 
mines the positive pressure to which auricle and ventricle are exposed 
m diastole By it contraction and amount of blood expelled are 
governed under normal conditions The pressure in the larger periph- 
eral veins is ordinarily between forty and sixty millimetres of 
water, and rarely more than 110 millimetres The cardiac venous pres- 
sure is about the same Cardiac decompensation or cardiac failure 
exists where the venous load exceeds the capacity of the heart to re- 
spond with increased activity m moving the blood effectively from the 
venous portion into the arteries This occurs where the heart muscle 
has been damaged by disease, from degenerative processes supervening 
on muscle hypertrophy, or from toxsmia, pneumonia, acute infectious 
diseases Of recent years compensatory hypertrophy of organic cardiac 
disease is considered a response to an injury in the muscle fibres which 
produces stretching The mechanical capacity is increased for a time 
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to lead to degeneration and a lessened capacity m carrying tlie cardiac 
load Tlie heart does not send the venous blood on adequately, and 
further accumulation m the venous system is the consequence The 
venous pressure rises Most of the clinical symptoms are directly 
attributable to the high venous pressure -which accompanies cardiac 
incompetence The lungs, liver, spleen, and other organs become con- 
gested Less urine is secreted and more water retamed Changes m 
venous pressure precede the symptoms, so that frequent pressure tak- 
ing may afford a warnmg In lobar pneumonia this procedure is 
especially important — In the recumbent position, and when the body 
is at rest peripheral venous pressure is within normal limits as long 
as the heart is competent, in spite of cluneal conditions which would 
lead one to expect otherwise — Posture has a marked influence upon 
the venous pressure Older subjects usually show a higher venous 
pressure when in a sittmg position than younger individuals, but m 
the recumbent position there is hardly any difference Unusual mus- 
cular activity leads to increased heart filling under a higher initial 
pressure and a subsequent increased cardiac output Lifting of 
weights, straining at stool, and other exertions, put an additional ve- 
nous load upon the heart, especially if the organ has suffered from 
long existing toxrema Similar conditions are seen m heart failure 
occurring m lobar pneumonia and diphtheria, and are sometimes seen 
m other acute infections The venous system of older subjects with 
frequent attacks of infectious diseases or influenza or syphilis is 
especially vulnerable Eyster recommends venesection and rest in 
mild cardiac failure to protect the heart from overload 

Eyster, J A E “The Clinical Aspects of Venous Pressure,” New York, The 

Macmillan Company, 1G29 

Can rhinopharyngitis he controlled? 

If K G Turner isolates bacteria from the nasal cavities and 
middle ear of test animals deprived of vitamin A his statement signi- 
fies that there are many factors entering into the damage done to the 
upper respiratory tracts "Worms, m fact, calls the onrush of damaging 
agents which meet a man coming m from the country a respiratory 
shock It is well known that young people who are used to living m 
the country on entering the city encounter dust smells, solid and 
gaseous substances, all laden with germs, soon develop an irritation 
Vol IV, Sec 30 — 16 
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of tie nasal passages, tie tonsils and tie tiroat, wiici may extend 
to tie broncii and lungs, or to tie ears Associated with this attack 
from ‘without is tie change in diet which does not contain tie same 
plain and helpful foodstuffs Turner proved that fatal septicaemia 
may be produced m rabbits by organisms isolated from tie suppura- 
tions of tie upper respiratory tract and middle ear of test animals 
suffering from the lack of vitamin A. The organisms producing this 
effect appear as Gram-negative cocci and have fermentative powers 
Endotoxms and probably not toxic substances secreted by the organ- 
ism constitute the active principle There has been a gradual increase 
m frequency of infections of the upper respiratory tract during the 
last decade The pituitary glands and its appendages are not capable 
of resistmg the damaging effect of germ-charged air Into the equation 
enters the overheating of rooms which has resulted from general adop- 
tion of central heating Hot only the upper tract is involved, but 
also the eyes, the gastrointestinal tract, and the nervous system 
People with involvement of the rlnnopharynx by germ damage are 
apt to lose their acuteness of memory, they have headaches, are unable 
to work, or may become neurasthenic Among them are numerous 
victims in every influenza epidemic Many people have the habit of 
disinfecting their noses, especially when a cold is contracted, or 
while an epidemic of colds or influenza is threatening The disinfec- 
tants used are generally of uncontrolled strength, and do not always 
serve the purpose , furthermore, they do not reach more than the nasal 
cavity Worms believes that the posterior pharyngitis is the primary 
lesion He recommends nasal and retronasal spraying introducing 
the long nozzle which is bent, and turned upward so that it curves 
around the back of the nasal structure In this manner it reaches 
the sinuses and upon blowing the nose vigorously it is surprising how 
much material is expelled from the entire upper portion of the 
respiratory tract Applying this spray to children the head should 
be bent forward so that the mucus can run out of the nose Many car- 
riers of various infections are not detected, for a chronic diphtheria 
earner may remain unobserved because the mucus containing the 
germs is expelled by the common methods of evacuating the nose 
Hasal douches are by no means insufficient and carry danger for the 
ears if applied m the wrong manner So-called nasal baths are pref- 
erable, because no violence is produced by it, but the retronasal spray 
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does not cause any gagging or cough, and, therefore, people are will- 
ing to employ it A 1 per cent collargol solution with a little phenic 
solution, possibly 1 50, is a good spray and dissolves the tough mucus 
A 5 per cent salicylic solution or some alkaline solution does not in- 
jure the membranes or the epithelium, yet dissolves the deposits For 
children physiologic saline is useful as long as they cannot cough or 
expectorate A hypertonic 5 to 50 per thousand saline solution is 
especially indicated in chronic germ carriers It may he applied four 
to five times a day and produces abundant nasal discharge Bacteria 
are dislodged from the crypts of the pharynx The spray cleanses the 
tonsils and the sinuses Dakin’s solution, one-tenth, is a very effec- 
tive disinfectant 

Turner, It. G "Bacteria Isolated from Infections of the Nasal Canties and 
Middle Ear of Bats Deprived of Vitamin A," Jour infect dm , vol 45, p 
208, 1029 

Worms, G “The Bad Effects of Rhinopharyngitis and the Best Method of 
Disinfecting the Oral Cavity,” Presse mid , vol 37, p 1220, 1929 


What is now done, tn the treatment of hums? 

The commonly employed bismuth, oil and lime water mixture is 
inconvenient It Btays pain only for a Bhort time Tannic acid has 
been reported as having decreased mortality from burns with fire, 
hot water or acids Dunn believes that there is no perfect treatment. 

Much depends upon the degree of the bum m choosing the 
remedy There is first an erythema, then a blistering, partial destruc- 
tion of the skin, not to speak of the more extended injury of 
destruction of subcutaneous tissues, bones and muscles There are 
generalized Bymptoms, such as lowering of consciousness, pallor, 
subnormal temperatures, cold moist skin, low blood pressure, and 
small rapid pulse, all more or less due to the shock In such cases the 
patient needs rest after pain has been relieved Burns heal by 
epithekzation. The local applications aim at diminishing toxin 
absorption, which most remedies claim. Tannic acid, furthermore, 
produces a dry, insensitive and aseptic wound 

Clock claims the same avoidance of absorption of toxins from 
the use of normal horse serum, the application of which is preceded 
by a bath of warm physiologic solution of sodium chloride Further, 
Clock finds that no scar remains, even after extensive burns, that no 
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grafting is necessary nor deformity produced, that hair-hearing shin 
is restored with this especial feature The epidermal tissue forms 
rapidly all over the burnt area The horse serum may he used as a 
spray with cresol The exuding tissue plasma, he claims, provides 
physiologic food 

"Wagner uses alcohol The burnt parts are immersed m ethyl 
alcohol Pain disappears immediately, no blister forms The drug 
disinfects the lesion In an emergency he has used drinks containing 
thirty to forty per cent alcohol Denatured alcohol is always harm- 
ful, but in order to avoid abuse 1 1000 iodoform may be added Wag- 
ner believes that alcohol should be contained m all first-aid outfits 
for bums 

Dunn, Edw R “Rational Treatment of Burns,” Jour of Burg , vol 0 n ser , 
p 610, 1929 

Mokteith, Stephen R , and Clock, Ralph 0 “The Treatment of Burns with 
Normal Horse Serum,” Jour Am Med. Assoo Chicago, vol 02, p 
1173, 1020 

Waqneb, O “Alcohol for Burns,” (Them Zcitsohr , p C89, 1920 
What are the theories about yaws? 

Yaws and syphilis are classed as infectious granulomata Tre- 
ponema pertenue cannot be differentiated from Spirochceta pallida 
The serologic findings are similar, and m both the luetm test is 
positive Both have three stages yaws develops an initial granuloma 
(framboesioma) , then a generalized eruption, and at last a tertiary 
stage with involvement of arteries, bones and internal organs In 
the tropics, between Cancer and Capricorn, yaws attacks the dark 
races only while it is exceptional in white persons living m the 
tropics It used to be endemic among the slaves on the ships, accord- 
ing to Sydenham, and was prevalent m Africa m the fifteenth century 
when it was treated with mercury At present it prevails m the 
Congo, the Free State, m the Kenya Colonies, and Uganda In the 
Malay Peninsula, Siam, East India, the Philippines, and in the 
West Indies it is common In Haiti 400,000 cases are reported 
annually It does not exist m Japan, and is rare in India and China 
J Hutchinson insists upon its syphilitic nature Castellani m 
1905 discovered a sharp-cut, corkscrew spiral, the Treponema per- 
tenue as the pathologic agent This germ has been demonstrated in 
the lymphatic glands and spleen, though he did not find it m the 
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blood But the blood is infectious for monkeys Scblossberger and 
Pngge infected rabbits with well developed syphilis and frambossia 
chanci e with the blood of mice inoculated with recurrens Only in 
a few instances did the animals take recurrens infections, though 
they normally would do so Recurrens spirochsetes were found m the 
blood only for a short time, but m the chancres they continued for 
seveial weeks beside the framboesia and the syphilis spirochsetes Ho 
antagonism was found between recurrens and syphilis — or fram- 
bcesia spirochsetes Several weeks after the primary lesion healed 
popliteal glandular matenal was inoculated into normal rabbits, and 
latei these animals developed typical frambcesia or syphilis chancres 
The existing recurrens immunity, then, did not change the reaction 
of the rabbit system towards syphilis spirochsetes Schobl, m 1928, 
made experiments and in monkeys produced generalized yaws He 
takes issue with the textbooks which state that yaws is never primary 
on mucous membranes If natives do not contract it while young they 
will take the infection m adult life It is a contact infection m the 
tropics, not so m temperate regions Ramsay saw it m the higher 
colder mountams of Assam produce lesions like condyloma, but in the 
lower plains it was a generalized condition and florid 

The lesions during the secondary stage are circmate, lichen-like, 
or maculo-papular frambcesides, or papillary on the palms and the 
soles It shows osteoperiostitis, and rarefaction of the bone, or 
periosteal nodes similar to syphilis, onychia, sabre slim, deformities 
of the arms and fingers, or gangosa, juxta-articular nodes, or goun- 
dou Salvarsan is a specific for yaws 

In Haiti the only essential difference found by Parsons between 
yaws and syphilis was m the site of the primary lesions There were 
a gieat number of positive cerebrospinal fluid reactions in the 
syphilitic groups Cord lesions, not tabetic however, occurred among 
the syphilitic group studies, but not among those with yaws Syphilis 
is universal m Haiti Hashiguchi m his experiments with yaws found 
a seasonal variation The infection was more successful in fall and 
winter Salt water natives in British Solomon Islands showed a 
higher rate of infection than the bush natives A high rate of infant 
mortality is seen from yaws m that region 

Cbichlow, N "The Prevalent Diseases of the British Solomon Islands/’ 
Trans Roy Soc Trap Med. and Eyg , London, vol 23, p 170, 1029 
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p 141, 1929 

Mulzeb, P “Morphology and Biology of Spirochteta Pallida Experimental 
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P absorb, R P “Spinal Fluid in Tropical Syphilis," U 8 Naval Med Bull , 
Washington, vol 20, p 91G, 1929 

Stitt, E R “The Diagnosis and Treatment of Tropical Diseases,” Philadol 
phia, P Blakiston’s Son <L Co , p 149, 1929 
Todd, K. W altos “Halarsol and Yaws Two Further Series of Cases,” Trans 
Roy Boo Trap Med and Eyg , London, vol 23, p 201, 1929 
“Yaws and Syphilis,” Monthly Meeting Med Department Officers at Manila, 
Philippine Islands, Mil Burgeon, Washington, vol 05, p 450, 1929 


Have cultures of Spirochceta pallida been successful? 

Kolmer believes that no unmistakable growths of either virulent 
or nonviralent Spiroclneta pallida have been obtained from human 
or rabbit syphilitic material He employed seventeen kinds of media 
for its cultivation, and failed Saprophytic spirochsetes were found 
in smegma and saliva He believes it highly probable that many 
alleged successful cultures of Spirochnta pallida have been growths 
of pallida-like saprophytic spirocliaites “The fact that spirochffites 
have and can be cultivated is fully established,” Kolmer says, “so 
far as saprophytic organisms from smegma and saliva are con- 
cerned ” “Nothing is definitely known of the agencies by which 
Spirochasta pallida produce the lesions of syphilis ” Some of the 
symptoms of the disease suggest the production and activity of 
toxins m the organism, but he believes these have not been demon- 
strated No filtrable or soluble exogenous toxins could be found in 
the cultures of the spirochsetes alleged to be Spirocbseta pallida but 
non-virulent forms in the rabbit No exogenous toxins could be 
demonstrated in the filtrates of the tissues of acute testicular syphilis 
m the rabbit 

Schereschewsky, Muhlens, Levaditi, Uhlenhuth and Mulzer, 
Arnheim, and others, had negative results with mixed cultures in 
the lower and the anthropoid apes and m rabbits Therefore animal 
patkogeneity of culture spirochietes has been subject to doubt Bruck- 
ner, m 1910 succeeded m producing a typical syphibtic orchitis with 
spirochietes sixty days after inoculating a mixed culture of second 
passage into the right testicle of a rabbit Generalized syphilitic 
infection was reported in rabbits by mtracardial or intra-arterial 
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inoculation with mixed and pure cultnres W H Hofmann succeeded 
m producmg syphilitic orchitis in rabbits with pure cultures of 
pallida Noguchi reported positive results with pure cultures m 
rabbits and monkeys Mulzer reports positive results from recultur- 
ing of material from testicular syphiloma 

The demonstration of the organisms in the cerebrospinal fluid 
has been reported in only a few instances In 1905 Dohi and Tanaka, 
and also Sezan and Paillard, Gaucher and Merle, Levaditi, Mane 
and Bankowski have made such reports Many investigators have 
failed again and again, even under most favorable circumstances 
Wile and Kirchner believed this failure due to faulty methods and 
devised a new technique, staining as advised by Warthin and Starry 
Warthm among 101 specimens of cerebrospinal fluid found spiro- 
chffites in twelve Six of this group had a positive blood Wassermann 
reaction while the cerebrospinal fluid had a negative reaction, except 
in one One case of tabes with optic atrophy had a positive reaction 
of the cerebrospinal fluid and fragmented forms of spirochsetes were 
found In one other case with testicular gumma, a strongly positive 
Wassermann reaction m the blood and negative m the cerebrospinal 
fluid was found with spirochetes demonstrated m the latter 

Hoffmann, Ebioh, Hofmann, Edmund, and Mulzeb, Paul “Morphology and 
Biology of Spiroclucta pallida Experimental Syphilis," Eandbuch dcr 
Eaut-und Ocsohlechtskranhheiten, vol 15, part 1, p 205 
Hast, C , and Kolmeb, John A. “Concerning the Cultivation of Spirocheta 
Pallida,” Am Jour Syphilis, St Louis, vol 13, p 419, 1920 
Kolmeb, John A “Toxin Production by Spirochiota Pallida,” Arch of Dcrmat 
and Byph , Chicago, vol 20, p 189, 1929 

Wile, U J , and EJhchneb, Augustus “A New Method for the Demonstration 
of Spirochceta Pallida in the Spinal Fluid,” Arch of Dcrmat and Byph , 
Chicago, vol 8, p 831, 1923 


Are Koch Bacilli sent from the head to the lungs through the 
lymphatics only ? 

The invasion of the pulmonary apex has been often discussed in 
so far as it proceeds from the tonsils through the cervical lymphatic 
glands Anatomical habitus and physical habitus of the thorax and 
neck have often been described as causative factors in the production 
of pulmonary tuberculosis Eemders has shown that in 90 per cent 
of cases for surgical intervention m tuberculous subjects the cervical 
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lympli glands require the operation He believes that the supra- 
clavicular fossa with its large vessels and nerves and the lymphatics 
forms the meeting place of the various systems of both the head and 
the lungs, and that infection proceeds thence Any banal affection 
of the upper respiratory tract is known to have its influence upon 
the lungs Often chronic apical congestion yields after a sinusitis 
has been cleared or after an infected tonsil of the same side has been 
removed Wingfield has noted the frequent coincidence of oral sepsis 
and tuberculous symptoms, and how improved oral conditions alle- 
viate the chest condition Teeth, tonsils, and nasal cavities, if infected, 
are liable to cause a pulmonary involvement, Campani insists, gen- 
erally of the same side Often dental conditions, and tonsillar 
invasion are bilateral , otitis is a better example to prove the migra- 
tion of infection from the affected ear, along the lymphatic glands 
of the same side to the pulmonary apex Frequent attacks of respira- 
tory inflammation produce pleural adhesions at the apex , pain, often 
taken for neuralgia and myalgia, will point to the course taken The 
pain may be caused by the infected lymphatics Our knowledge of 
the lymphatic system is still unsatisfactory Campani believes that 
not only this physiologic route is taken by infections, but that path- 
ologic ports of entry are liable to be sought by the Koch bacillus 
He is of the opinion that close scrutiny would reveal their entry 
into accidental cutaneous openings, that children with small lesions 
will carry the infection on their hands into the oral mucous mem- 
branes He thinks that prevention of such transmission is possible 
First the oral and nasal cavities should be kept free from infectious 
material, and the faces and hands of the children and adults who 
come m contact with tuberculous subjects and material should be 
kept scrupulously clean 

Campaot, A* “The Direct Route of Tuberculosis Infections from the Region of 

the Head to the Pulmonary Apices,” Gazr degli Osped e dclle Olm , Milan, 

TOl 60, p 873, 1029 

What are some of the newer blood tests for hcematuna? 

Ziegelroth submits a new simple blood test which is very exact 
for criticism It is based on the catalase content of the blood Blood 
is the strongest organic catalyzer, he finds It liberates oxygen readily 
even where it is present in small quantities in loose oxygen combina- 
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tiona, such as hydrogen peroxide and perborate of sodium If one 
drop of blood is diluted ■with 1,000, or 10,000 parts of water, hydro- 
gen peroxide or a knife point of perborate of sodium added to 
it will produce catalysis, and oxygen gas bubbles begin to rise The 
slightest traces of blood may be disclosed m the urine m this manner 
The bubbles produce a top layer of foam on the mixture m the test 
tube which will remain for a short time, and its density and extent 
will give an indication as to the amount of blood contained m the 
specimen of urine Ho boiling is needed The benzidine test cannot 
be made without previous preparations, as de Jager states Boas, 
therefore, suggests filtering of the unne, then passing of the reagent 
through the same filter He mixes 0 25 gram benzidine with 0 20 
gram Ba02 and dissolves it m 4 cubic centimetres of a 50 per cent 
acetic acid If blood is present the filter turns blue Instead of this 
reagent one may use one of van Meich’s benzidine tablets 

Boas "On Benzidine Reaction in the Unne,” Wien klm Wchnschr , vol 42, 
p 303, 1929 

Zieoexiioth, P “A Very Sensitive and Simple Blood Test, Especially in Hffima- 
turia,” Deutsche med Wchnschr, vol 65, p 1041, 1929 


Can measles be prevented? 

Everybody knows how dangerous measles may become for small 
debilitated or tuberculous children, especially if an epidemic oi 
measles follows upon some other epidemic as of scarle* fever or 
diphtheria, and for whooping cough measles is one e f me most 
dreaded complications In large measles wards of the r msr.'ms tee 
mortality averages 7 to 9 per cent According to Zxr~mxm _o per 
cent of all fatal cases in the scarlet-fever ward cf ms -t r — “---icser 
Hospital were due to complications with mecs-~ = ~ 

Pfaundler considers a measles epidemic more dmmirr— — c_e 
scarlet fever or diphtheria — Recently, whole h-" rC < - ~ c . — ors 
has been used as a protection against measle 
child on the third day after exposure with tv 
of the mother’s blood The child did not cevfT 
it was m constant contact with the pa; 
not easily obtained but it seems that sem 
measles long before serves the pnrgose- - 
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diildren in tins manner and only one contracted measles, though 
some were immunized as late as seven days after incubation There 
is a certain humoral immunity during convalescence However, the 
antibodies disappear from the blood after a time and the adult has 
only a certain number of antibodies, though he is imm une from 
measles This is similar to the Pirquet allergy theory There Beems 
to be a renewed formation of measles-immune bodies m adults, who 
have had the infection when young, when they come in contact with 
patients Degkwitz uses a prophylaxis against measles which has 
saved the lives of thousands of children It is necessary that the serum 
be taken at a certain time of convalescence of children with measles, 
and that they should be negative to tuberculin In large cities it 
is practically impossible to get enough of this serum Baar believes 
that the normal serum of adults, even m large quantities of from 
twenty to thirty cubic centimetres, does not afford dependable pro- 
tection, though it may weaken the impact Degkwitz tried animal 
measles Berum but the results were not good The Tumcliff immune 
serum taken from goats was not satisfactory — Baar’s results with 
the seventy-three children quoted above were gained with blood of 
children in the prodromal stage and during the first days of rash, 
which is called the sterile period, it was put into a solution of 
tyrodel and left m the thermostat for forty-eight hours In the 
meantime the Wassennann test was made, and the measles virus in- 
spected for freedom from bacteria Dive cubic centimetres of the 
virus was injected under the skin of adults At first Baar and his 
colleagues tried it on themselves, later professional donors were 
used Seven to nine days after the fever has subsided, that is about 
four weeks after infection, the serum is most effective The best 
time to use the blood is two to three weeks after the injection. 

Baae, Heuteich “Prophylaxis of Measles with Reactivated Serum of Adults,” 
TVtcn him T Vchnsohr, vol 42, p 1140, 1929 
Bader, Geobge B “The Intramuscular Injection of Adult "Whole Blood as Pro- 
phylactic Against Measles,” J A. M A , vol 93, p 008, 1929 
Degkwitz, R. “Essays with Measles Convalescent Serum,” Ztschr f Kmderhlk , 
vol 25, p 134, 1920 

Gehlacii, H “Prophylactic Protective Vaccination with Defibnnated Blood of 
Adults m Measles,” Monatschr f Kmderhlh , vol 28, p 230, 1024 
Rietschel "Measles Prophylaxis,” Ztschr f Kindcrhlk , vol 29, p 127, 1021 
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What is suggested for treatment of pulmonary tuberculosis? 

This summer Professor Sauerbruch held a lecture before the 
Berlin medical society relatmg his favorable results from especial 
diet for tuberculosis which was widely quoted in the lay press, to an 
extent that he was obliged to make a public statement that Gerson’s 
and Herrmannsdorfer’s dietary methods alone are not sufficient to 
warrant discarding of all other treatment, m spite of the splendid 
results obtained with a number of patients who were closely studied 
in the course of four years, and who actually had been cured This 
fact had been verified by the National Health Board. The effect 
was especially marked m bone and joint tuberculosis, while m pul- 
monary tuberculosis it was not quite as striking — Bayle suggests 
opotherapy in the form of injections of splenic extract, three to five 
cubic centimetres, and twelve doses Of twenty-six cases, seven ex- 
perienced marked improvement, seven died, and one got worse — 
Cioffi uses autokaanotherapy as an accessory measure It acts as a 
protein stimulant, arousmg the defense bodies, and as an auto- 
vaccine Good results were obtained especially during the initial 
stages and where patients had marked anaemia The patient is sat- 
urated with lipoids and cod-liver oil Results were good in 80 per 
cent — The main problem after all is early diagnosis which is the 
family physician’s concern He is m a habit of looking out for apex 
sounds and caverns Destructive pulmonary tuberculosis, however, 
does not always produce cavern sounds, the sound of the cracked 
jug is not always found, nor is the tympanic bruit Small caverns 
may produce a moist gurgling rattle or a moist subcrepitant Bound, 
or a cracking, like a cackle Dry and moist silent caverns may be 
revealed Rontgenograms will greatly assist the diagnostician If it 
shows caverns larger than a nut, collapse therapy is advised by 
Neumann Change of climate at this stage is no longer effective 
If both sides are affected, years of varying sanatorium treatment 
should be advised Surgical tuberculosis may fail to involve the 
lung for a long time Diffuse fibrosis may develop m the lungs 
where no metastasis does The spleen may be hardened and the 
indurated tuberculous nodes may show in the rontgenogram of 
the spleen If the patient has considerable fever, which recurs 
frequently, rest is indicated, keeping the patient m a. prone posi- 
tion for months, and this is more helpful than ate 
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unless the patient’s home is m an unfavorable or unaccustomed 
geographic location Hremorrhage is always senous, especially if it 
comes on m the midst of apparent good health Repeated sputum 
examinations are the duty of the family physician He must aim 
to calm the family m the event of haemorrhage , ten cubic centimetres 
of a 10 per cent salt solution injected into the veins may stop the 
haemorrhage Other remedies are employed for this purpose which 
at present are concentrated calcium chlorate, afenil, subcutaneous 
injections of gelatine, Clauden, Stryphnon or coagulen, 10 to 20 
per cent camphorated oil, and, to calm the patient, one spoonful 
of ten sodium bromate, twenty sodium chlorate m 200 water The 
food should be tepid, and the patient should not lie flat on his back, 
because it is difficult to cough m this position 

Battle "Aid in Treatment of Tuberculosis by Splenic Opotherapy,” Rev Tubcrc , 
Paris, vol 10, 3rd acr , p 335, 1020 

Cioffi, Emilio “Aids for the Treatment of Tuberculosis,” II Morgagni, Naples, 
vol 71, p 302, 1020 

Neumann, Wtltt “The Family Physician’s Care of Tuberculosis," Mitt d 
Volkagcali amt, Vienna, No 8, p 220, 1920 
SAUEBDRUcn, F “Statement Regarding Dietary Therapy of Tuberculosis," 
Mdnchcn med Mohnaohr , Munich, vol 70, p 1303, 1020 

What are the further developments m the investigation of un- 
dulant fever? 

In recent years the increase m the number of cases of Brucella 
melitensis infection m the United States seems to indicate a more 
common recognition of this disease, though some have believed that 
it was a new malady just developed An epidemic of this disease 
occurred in Iowa in 1928, the infections were abortive forms of 
Brucella melitensis and were seen mostly m farmers Over 125 
cases were studied carefully, the common symptoms, as reported 
before, were found and frequently the spleen was enlarged The 
fever was intermittent or remittent, but not actually undulating 
The diagnosis was made with the agglutination test, and often 
blood cultures could verify the decision — In Illinois twenty-eight 
cases were reported to the United States Public Health Service, 
and eight cases were seen at Belmont Hospital Francis, m Tice’s 
“System of Medicine,” referred to 679 cases m 1928 There were 
twenty-four deaths in the group Some of the patients admitted 
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exposure to veneral diseases, 17111011 query ivas suggested by posi- 
tive Kahn and Wassermann reactions One of the patients had an 
enlarged aortic arch — The Government Serum Institute at Copen- 
hagen examined the serum of 500 patients suffering from undulant 
fever, within twenty months All agglutmated at least at 100 dilu- 
tion In almost all instances the investigation disclosed that this 
reaction indicated an infection by the above microbe and was caused 
by cattle with infectious abortions The reactions continued for a 
few months or a year, or more Bacterial strains were isolated 
from twenty-three patients They could not be differentiated from 
the bovine type of Bacillus abortus Bang They did not resemble 
the caprine and porcine types m the same degree The age, sex, 
and occupation of the patients pointed to cattle infection In most 
instances it was not the ingestion of milk or milk products, but 
other contacts which had brought on the infection Pregnant women 
infected with this germ have a great tendency to abortion In one 
case the bacillus could be cultivated from the placenta — In Vir- 
ginia a case was seen with periodic swelling of the knee-joints, diag- 
nosed as an intermittent hydrathrosis This condition was associated 
with many features of undulant fever 

Bakes, B M, Je “Undulant Fever Presenting Clinical Syndrome of Inter- 
mittent Hydrarthrosis,” Arch of Int Med , Chicago, vol 44, p 128, 1029 
Bbunsohwio, A., and Janowski, J M. “A Report of Two Cases of Tularemia 
in Chicago,” Illinois Med Jour, vol 60, p 195, 1920 
Habdy, A V "Undulant Fever,” JAMA, vol 92, p 853, 1020 
Kampufjer, R. H “Undulant Fever [Brucella meliiensis) Am Jour Med Bci , 
vol 170, p 177, 1928 

Keen, R. A “The Clinical Aspects of Brucella, melitensts Var Abortus Infcc 
tion in Man,” Am Jour Med Soi , vol 170, p 405, 1928 
Kjubtensen, Martin, and Hohn, P “Bacteriologic and Statistical Investiga- 
tions on Febris undulans in Denmark,” Zentralbl f Baht Parasit , etc., O , 
vol 112, p 281, 1929 

Does planting of lactic-acid bacilli xn the intestine suffice to over- 
come harmful fermentation? 

Schieblich experimented on rats and showed that mere feeding 
of lactic-acid bacterial cultures for the purpose of converting tlio 
intestinal flora into a lactic-acid bacterial flora was futile if a suf- 
ficient quantity of milk sugar was not given simultaneously Marked 
surplus of bases m the diet and high albumin control 
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cliange of the flora to lactic-acid bacterial flora difficult Eats -were 
fed mixed diet with preponderance of vegetable or animal food and 
the intestinal flora was equal to that of the herbivorous domestic 
animals In three cases all parts of the intestine contained lactic- 
acid bacteria, and often they were numerous In most of the animals, 
long lactic-acid rods were more numerous than lactic-ncid strep- 
tococci Bacterium colt was always present There were also short 
rods, coryne bacterial strains, spore-forming strains, micrococcus, 
yeast anaerobic germs were not found m large quantities, and were 
absent in some parts of the intestine An anaerobic fermentation 
proper, then, hardly occurs from feedmg mixed diet with vegetables 
predominating 

SoirrEBLJoir, Martin “The Metschnikoff Theory and the Influence of Diet upon 
the Intestinal Flora, Growth, Propagation, Behavior and Blood Picture of 
Whito Rats,” First Communication, Zcntralbl f Baht , Parasit , etc , vol 
112, p 188, 1929 

Schiebltoii, Martin "The Metschnikoff Theory and the Influence of Diet upon 
the Intestinal Flora, Growth, Propagation, Behavior and Blood Picturo of 
White Rats,” Second Communication, p 200 

Has the problem of preventing birth pam been solved? 

Morphine-scopolamine antes thesia holds danger for the child, 
though it is extensively employed in the lying-in hospitals It pro- 
longs the time of labor, paralyzes the infantile respiratory centres, 
for the morphine and scopolamine reaches the foetal circulation 
through the placenta Post-partal oligo or apnoea or asphyxia is apt 
to occur, hut generally resuscitation is possible, and deaths are rare 
wherever the cardiac and respiratory functions have been carefully 
watched It is difficult to distinguish death from the alkaloid and 
foetal death This type of anesthetic makes more operations necessary 
than are commonly expected after delivery without deadening of 
pam by drugs — Morphine-scopolamine anesthesia cannot be made 
m the home of the patient, unless both physician and midwife are 
well trained and available — Somnifen, which has been used by a 
number of clinics, contains lsopropylallylbarbital acid and dietkyl- 
barital acid, the latter is identical with veronal It has been discarded 
by many Pemokton, a derivative of barbituric acid, has been given 
m doses of one cubic centimetre of solution per 12 6 kilogram 
body weight, injecting slowly AEther or avertm has been tried for 
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rectal anaathesia Gwathmey’s method employs morphine, mag- 
nesium sulfate and aether, two cubic centimetres of a sterile solution. 
One hour after the first injection a solution of 0 6 Clnnm hydro- 
brom, alcohol 8 0, sether sulfur pro narcosi 70 0, olive oil ad 120 0 
is given per rectum The resulting sleep lasts about four hours, 
but pain decreases markedly in many cases One of the difficulties 
is to keep the solution from running out of the rectum Avertin 
has been referred to with much enthusiasm. Its preparation re- 
quires much skill, for if it is not well prepared severe rectal damage 
may be caused Hussy has used tachin tablets by mouth, containing 
0 00921 gram asthylmorphine (Dionin) and 0 00579 gram diethyl- 
barbitunc acid — From sixty to eighty drops of chlorethyl aspired 
for a few mmutes generally eliminates pain entirely, solsesthme 
may be used during the worst minutes intermittently Then there 
is epidural or sacral anaesthesia with sodium bicarbonic punss , 
sodium chlorate, novoeann, sodium sulfuros and water Homung 
does not consider the problem solved. 

Hobntotg, R. "Preventing Pain During Confinement," Berlin Kim , vol 30, 

p 402, 1029 

What is the nature of exanthematides? 

They are eruptions provoked by microorganisms or their toxins, 
which reach the skin by way of the blood stream, according to Bar- 
ber, similar to syphilides, tuberculides, and leprides Many of the 
specific fevers are associated with cutaneous manifestations, and the 
best studied are the tubercle and the Treponema infections Some 
skin diseases occur more frequently m mental defectives than m 
others Acne, warts, herpes auriculans and genitalis are seen in 
mental defectives, warts are entirely or mostly due to auto-intoxica- 
tion from the intestinal tract Bkeumatic diseases, especially the 
febrile type, have cutaneous symptoms Streptococcus has been con- 
ceded to be the causative agent, though, as Barber pomts out, it is 
probably a condition of allergy to certain streptococcal groups In 
both tuberculosis and rheumatic fever lesions occur m the walls of 
serous cavities or jomts associated with serofibrinous exudate In 
both rheumatic fever and syphilis, Swift, Derick, and Hitchcock 
point out, there is a marked tendency to focal endo- and perivascular 
involvement, and they often attack the heart — Among the exan- 
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themahdes are then classed cutaneous symptoms of tuberculosis, 
syphilis, rheumatic streptococcal infection, and severe nngworm, the 
latter producing a generalized eruption resulting from a local infec- 
tion of the skin with ringworm fungi Daner calls the later tncho- 
phytides In man a severe ringworm invasion may produce an 
allergic Btate, with reaction to tnchophytm and positive cutaneous 
tests, persisting for years after the infection has been cured Remocu- 
lation produces a transient slight lesion Animal experiment has 
shown that cutaneous inoculation only is effective while subcutaneous 
inoculation fails Ulcerating ringworm may be associated with gen- 
eralized eruption, enlargement of lymph glands and Bpleen, swelling 
of joints, and polymorphonuclear leucocytosis The fungus spores 
may be carried through the blood stream In some cases the infection 
spreads by way of the lymphatics from the port of entry — Impaired 
function of the skin is a predisposing factor m the development of 
rheumatic conditions, furthermore the skin’s relation to the endocrine 
glands- and the nervous system enters into the resistance of the body 
covering to certain bacterial invasions This is demonstrated by the 
beneficial effect which stimulation of the skm, either by increasing 
sweat secretion, or by flushing the cutaneous blood vessels, or by 
producing erythema inflammation, has upon rheumatic conditions 
Skm eruptions are generally considered as protectors against the 
more deadly forms of syphilis and tuberculosis, and m rheumatism. 

Baubeii, H W "Relationship of Dermatology to Other Branches of Medicine ” 

The Lancet, London, No 6532, pp 483-492, September 7, 1020 
Hugo, H J “Dermatological Conditions in the Mental Defectives," Jour Med 

Assaa South Africa , vol 3, pp 93-95, 1029 

Should surgical trealmeni he recommended in appendicitis dur- 
ing pregnancy f 

There may be true peritoneal reaction, the origin of which is 
enoneously attributed to the appendix Salpingitis, twisted ovarian 
cyst, ruptured ectopic pregnancy, cholecystitis, perforated gastro- 
duodenal ulcer, or tubercular peritonitis with sudden onset may 
simulate an acute appendiceal crisis Both internists and surgeons 
may err The physician’s mistake does not seem so serious as ho 
passes the patient on to the surgeon But there are a number of 
conditions which call for medical treatment only, for instance 
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hepatic or renal colic, intestinal inflammation, lead colic, tabetic 
crises, typhoid, pulmonary congestion of the right base, all of which 
may resemble appendicitis in the beginning If, however, the diag- 
nosis at the onset of appendicitis is missed the reasons for such errors 
are either the absence of some of the cardinal symptoms, or the local 
symptoms in the right iliac fossa may be insignificant — such as a 
little general discomfort, fever, tachycardia, vomiting — or diffuse 
abdommal pain, may be all The patient does not point to the right 
iliac fossa With tender, careful palpation the doctor will after all 
find the Bpot where the pain is most marked The appendix migrates 
to other pomts of the abdomen when high cholecystitis or retro cacal 
pam may be worst or the kidney may be suspected, or in women 
the appendages may appear inflamed Vomiting may be absent, but 
some nausea is practically always present. Parietal contraction may 
be insignificant, but is generally present to some extent. Diarrhoea 
is sometimes profuse and may replace the classic constipation, even 
in cases which are not hypertonic Fever and tachycardia may lack 
in acute appendicitis, but is generally present Even m severe cases 
the pulse may be rapid with almost normal temperatures, or the 
reverse may be true, for instance temperatures of 39° or 395° C 
may be associated with a pulse of 50, and when the pulse becomes 
normal again it may be about 70 or 80 But one symptom, severe 
pain or a pomt of maximum pam, is always to be found m appen- 
dicitis, not, however, always m the iliac fossa — Michel and Guibal 
recommend operation as soon as the diagnosis of appendicitis has 
been made in a pregnant woman Generally there is violent pam upon 
pressure at HcBumey’s pomt, which must be carefully palpated and 
all other transferred pam eliminated Genital symptoms must be 
carefully barred The pams are generally sudden and violent and 
retention of faeces almost always present One of the difficulties is 
that the physician will be mclmed to give sedatives to a pregnant 
woman whenever such violent pams occur before term These seda- 
tives may cause faecal retention and make the diagnosis more dif- 
ficult A number of successful operations of the appendix have been 
reported, and only m a few has premature expulsion of the fcetus 
been seen a few days after operation Prognosis should be most 
guarded where there is a suggestion of perforation and it is 
lutely bad when there are a septic diair’ and ' + mg of bl- 
Vol. IV, Bee 39 — 17 , ' 
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Appendicitis must be considered unfavorable in general during preg- 
nancy The fever may produce abortion Inflammation and pus may 
become diffuse It must be remembered that 80 to 90 per cent of 
cases of appendicitis may heal without operation, but after the 
diagnosis has been made the treatment should be surgical 

Mass£, L , RrvrfcBE, Marc, and Durroca "Appendicitis and Pregnancy," Bull 
Boo d’obatit et de gyn de Pans, vol 18, p 345, 1929 
MAttnet, G “Remarks on Diagnosis and Treatment of Acute Appendicitis,” 
Presse mid, vol 37, p 1134, August 31, 1929 
Michel, and Gotbal, J “Appendicitis and Pregnancy,” Bull Boo d’obstit 
et de gyn de Pans, vol 18, p 201, 1929 
Walter, Zwem “Synopsis of Intestinal Diseases, Vil Appendicitis,” Deutsche 
med Wchnsohr., vol 66, p 1424, 1929 

What opinions are held on the relation betioeen spina bifida and 
enuresis ? 

The causes for enuresis given m the older literature are in- 
fantilism, hypothyroidism, congenital syphilis, adenoid vegetation, 
intestinal worms, neuropathies, testicular ectopy, etc There is evi- 
dence that malformation of the sacrum may cause symptomatic in- 
continence of nrme and in some instances a malformation of the 
lumbar vertebrae was found In the material of Jacobovici and 
TJrechia, taken from the deaf mute institute and other children’s 
welfare institutes, showed localized hypertrichosis, tenderness or 
pam upon bending and extension of the spinal column, and some 
had slight depressions in the sacral spine (the much admired sacral 
dimples sought by the artists of former centuries) Spma bifida 
was found in all but three of nineteen cases, aged from four to 
sixteen In some instances the lack of bone formation reduced the 
vertebral arches to cartilaginous bands The dural sac extended 
below the normal level in a number of the children Bands were 
attached to the bone of the spinal column, and the dural sac, or there 
was dilation of this sac Surraco found slight pollakiuna in young 
individuals between infancy and adolescence, who had a spma bifida, 
with an impressionable bladder At night this caused the syndrome 
called essential incontinence During the day there was an urge 
for micturition or running of urine, caused by agitation, laughing, 
r unn ing, and coughing During the second stage of this condition 
there was dysuria, and probably some retention, and during the 
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more advanced stages there was pronounced periodic incontinence. 
Other writers have considered this condition of enuresis an irrita- 
tion of the sexual organs and believe that dealing with the children 
energetically would help them to overcome this difficulty Hamill 
recommends that children be roused three times at night and com- 
pelled to pass water However his results showed only a low per cent 
improvement 

Hamill, R. C "The Treatment of Enuresis in Children," J A M A , vol 
03, p 264, 1020 

Jaoobovicii, J, Uheohxa, C I, and Teposu, E “EnuresiB and Spina bifida 
occulta,” Prosse m£d., vol 37, p 1103, 1029 
Lance “Spina Bifida Occulta of the Fourth, Fifth, and Sixth Cervical with 
Syndrome Simulating Pott’s Disease,” Bull. Boo do fi6d de Parts, vol 
27, p 194, 1920 

Subbaco, A. “Spina Bifida and Syndrome of False Incontinence of Young 
People,” Jour d’urol , voL 27, p 16, 1929 

How ts pregnancy diagnosed biologically? 

Pregnancy was diagnosed from the urine three or four thousand 
years ago Hewer investigations of Aschheim and Zondek have shown 
that during the first months of pregnancy the urine of women stimu- 
lates follicular maturing in the ovaries of mice Subcutaneous injec- 
tions of urine of women into immature male mice taken during the 
first two months of gestation produced hypertrophy of the entire 
genital tract, especially in the accessory glands, making them appear 
like those of the adult In the adult male, weight and volume of the 
testicles were increased and a spermatic fluid rich in spermatozoa 
was found ThiB phenomenon was developed into a test for diagnosis 
of pregnancy The Aschheim and Zondek test does not make it pos- 
sible to differentiate between pregnancy and tumor, and other diseases 
of the gemto-urmary apparatus, according to Hansson He used thirty 
urine specimens and controls of non-pregnant women Aschheim and 
Zondek considered six to eight grams sufficient for their tests Hans- 
son believes that ten to twelve grams are necessary This writer has 
proven that urine from women, certainly not pregnant, and m some 
cases without other pathologic changes, but with slight swelling of 
parts of the genital organs, due to spontaneous forming of ovarian 
hormones, both m children and adult females, produced the same 
reaction. He verified this by autopsy — The Aschheim-Zondek test in 
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Hansson’s modification of employing more urine permitted of dis- 
tinction between uterine tumor and pregnancy Changes were found 
in the infantile genito-unnnry system, and m the non-pregnant 
Of twenty-seven cases, seventeen were diagnosed as definitely preg- 
nant from two to nine months, four were doubtful and six distinctly 
not pregnant. In all seventeen cases of established pregnancy, swell- 
ing of the genito-urinary organs was considerable, and dot-like bleed- 
ing of the corpora lutea could be demonstrated Three of the four 
doubtful were m heat, but the six non-pregnant had Borne pathologic 
anatomical changes — To Botschkareff the experiments made with the 
Zondek method at the Institute of Experimental Endocrinology at 
Moscow, proved the theory of the originators of the test to be correct, 
which shows the anterior hypophyseal lobe hormone superior to the 
general sex hormone The latter, he found, excited the sex glands 
into production of hormones He produced sexual maturity m in- 
fantile mice one hundred hours after the first injection of mouse 
hormone, oestrus and haemorrhagic spots or corpora lutea m the 
ovaries (Estrus was not produced in castrated mice by hypophyseal 
hormone, but by ovarian hormone Ho cestral changes were seen in 
the vagina of mature females after injection of anterior lobe hor- 
mone, but increased lutemization of the ovaries The same quantity 
of hormone in infant mice produced marked enlargement of the 
testes and increase in seminal vesicles Ho such increase ensued 
m castrated males Large normal males are scarcely at all influenced 
by the hormone 

Botbchkakeff, Petek “Hormones of the Front Lobe of tlio Hypophysis,’' 
KUn Wchnsohr , vol 8, p 1718, 1929 

Beokcha, L , and Sxaionxet, H “Action of the IJnne of the Pregnant 
Woman on the Gemto urinary Tract of the Male,” Oom-pt rend Boo 
de btol , vol 101, p 308, 1929 

FiUHMAjnr, C F “Anterior Pituitary Hormone in the Blood of Women with 
Ovarian Deficiency,” JAMA, vol 93, p 072, 1929 
Harsbow, Ch. E “On Aschheim and Zondek’s Pregnancy Test by Demon 
stration of Anterior Hypophyseal Lobe Hormone in the Urine of the 
Pregnant,” Svensk farmaoeut Udsk , vol 33, pp 333 and 349, 1929 

What ts the cause of puerperal fever ? 

Puerperal fever used to be considered a zymotic disease and con- 
tagious among lying-in women E atal epidemics were reported in all 
the larger cities of Europe in the sixteenth and seventeenth centuries 
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The beginning of the twentieth century postulated antiseptic prep- 
aration of the doctor hut not of the patient — At present puerperal 
fever is always considered the result of an infection with predisposing 
influences from anything that will depress the vital forces such as 
overwork, mental worry, or surroundings with had sanitary facilities, 
or preexisting diseases, latent gonorrhosa, vaginitis, cervical erosions, 
and renal disturbances, also faulty diet The microorganisms, which 
are blamed, are streptococcus, the pathologic agent of scarlet fever, 
pneumonia, colon bacillus, staphylococcus, gonococcus and treponema 
— It is often hard to tell what ails the patient when she develops 
chills, fever, and sweating, and generally streptococcus is considered 
present, or malaria fever William Moore considers it the best policy 
to give antistreptococcal serum at all events in doses of fifty cubic 
centimetres followed by three to ten grains of quinine every three 
hours — The pregnant Bhould be examined from the beginning and 
her surroundings investigated at her own home if possible She may 
have been exposed to infections of scarlet fever, erysipelas or gonor- 
rhoea After delivery the placenta must be carefully investigated, 
also the perineum and cervix for lacerations Prevention is the only 
way of safety Both the patient and the obstetrician should avoid 
contact with infectious diseases If those attending the confinement 
are obliged to come in contact with such diseases — which should 
not be the case — especially careful asepsis is imperative. — The ma- 
jority of investigators believe the placenta to be the source of poison 
m the toxemias, which occur earlier in pregnancy The lowered 
incidence of eclampsia during the war had suggested diet poor in 
proteins and alimentary treatment for the elimination of toxins, and 
many of the infections are now attributed to outer conditions more 
than to obstetrical reasons — More antenatal beds are being provided 
in the maternity hospitals Antenatal care will help avoid puerperal 
sepsis — Von Heuss attributes eclampsia to more remote environ- 
mental conditions In fact he believes that the incidence of eclampsia 
which showed a marked increase from 1908 to 1922, where 367 cases 
of eclampsia among a total of 1700 were attributed to cold waves 
On normal days 0 25 cases were registered, hut on days with atmos- 
pheric disturbances 1 2 He shows that there is an overstimulation 
from cold after drops of temperature of six degrees m twenty-four 
hours Cooling binds the htemoglobm to the oxygen, there is an inhibi- 
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tion of oxidation by too little OO2 and, according to Haldane, a 
too dose binding of oxygen to haemoglobin During pregnancy the 
carbon-nitrogen quotient becomes greater so that carbon cannot be 
oxidized sufficiently and a CO2 deficiency results This vicious circle 
is aggravated by increase of respiration from lack of oxygen Increase 
of cold produces a vasomotor irritation from increase of vascular 
permeability with swelling of the brain and kidneys, which need 
much oxygen The increase of irritability of the nervous system may 
ultimately exceed compensation and eclampsia is caused Von Heuss 
admits that there are accessory causes m the diet employed m laTge 
cities, and the great changes m temperatures m certain cities of the 
United States — This influence of the temperature of the air upon 
infections has been studied experimentally by Fnede and Shukow- 
Wereschnikow Increase of the temperature of the air had an as- 
tonishing influence upon the resistance of frogs bb cold-blooded 
animals to heterogeneous albumin or erythrocytes Frogs kept at 
twenty degrees in the thermostat acquired infections with Bacillus 
sephcwmicg ranarum sooner than those kept at ten degrees C The 
animals kept at the unaccustomed temperature succumbed much more 
readily Inactivated cultures produced the same result Normal de- 
fense bodies appeared to be paralyzed — Carl Henry Davis, with many 
others, considers puerperal fever as caused by chronic gonorrhoea m 
most cases where it comes on during the second week of the puerper- 
lum, rarely before the tenth day This type of infection is apt to create 
the one-child sterility 

Davis, Case Henby "The Obstetrical Patient,” New Orleans Med and Burg 
Jour , vol 81, p 021, 1029 

Feiede, K A., and Bnusow Webesohnxsow, N N “Influence of Air Tcm 
perature on the Course of Infectious Processes In Cold blooded Animals,” 
Ztschr f Immumtaetsforsch , vol 03, p 93, 1929 
von Heubs “Eclampsia and Cold Spells in Berlin During the Years 1908- 
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Association, June 19th, in hiB Presidential Address, Progress of Ob- 
stetrics,” Bnt Med Jour, No 3583, p 459, September 7, 1929 
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What have some of the newer studies of metabolism as related to 
ovanan function revealed f 

The metabolistic changes observed during pregnancy are similar 
to those found during menstruation and whether or not the ovum is 
fertilized the secretory preparations are the same during the inter- 
menstruum as before pregnancy, by bursting of the follicle to forma- 
tion of corpus luteum Schepetinsky examined sixty healthy women, 
aged from nineteen to thirty years, during the premenstrual period 
He found the calcium content somewhat increased but not beyond 
the upper limit of normal During menstruation the calcium content 
vanes within normal limits The potassium content shows increase 
in some cases, while the content of inorganic phosphorus remains 
within the normal limits in the premenstrual stage and during men- 
struation The sodium content is markedly diminished and the 
ehlonde content relatively low during menses In primary and sec- 
ondaiy amenorrhoBa, denoting hypofunction of the ovaries, the cal- 
cium, phosphorus, sodium and chloride contents are normal, and the 
potassium content considerably decreased In the climacteric period 
the calcium, potassium, inorganic phosphor, and sodium contents 
remain normal, but the chloride is decreased. Eluhmann has shown 
that the anterior pituitary hormone in the blood of women with 
ovarian deficiency is decreased and similar studies have been made 
by Smith and Engle, and Zondek and Aschheim, and Evans and 
Simpson have written considerable about the gonad-stimulatmg hor- 
mone — The more tangible manifestations of the effect of ovanan 
function on the metabolism, or vice versa, are seen in the cluneal 
manifestations Dyspepsia is quite frequent at the time of puberty 
m ansemic girls or during menstruation often associated with vomit- 
ing and intestinal disturbances Constipation is apt to start between 
the ages of sixteen and twenty years Associated with it during the 
menses is fatiguability, psychic instability, vasomotor disturbances, 
perspiration, salivation, tachycardia, increase of acidity of the 
stomach or the duodenum and aggravation of ulcers m these parts 
of the intestinal tract — During the climacteric stage there are often 
(Esophageal and gastric spasms, dyspepsia, and gastro-intestmnl 
haunorrhages There is a close relationship between the gastro- 
intestinal canal and functional disturbances of the sex organs Even 
in the male marked irritability and depression are seen with the 
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close of sexual life m the fifties, and though the symptoms may he 
mild in some discomfort may he severe with insomnia, headache, 
asthenia, both neuromuscular and mental in other instances Many 
women between the ages of forty-five and sixty suffer from recurrent 
headache, which is generally frontal, or on the vertex, generally dull, 
every day or two or three times a week, though rarely severe, vertigo 
is common and the memory may be impaired There is a state re- 
sembling a mild myxoedema, evidently a hypothyroidism — In ex- 
periments extirpation of ovaries occasions inhibitory processes in the 
nervous system, consisting of decrease of reflex excitability Castra- 
tion of female dogs produced fluctuations of the total amount of 
secretion during the digestive period. The ovarian influence of the 
gastric secretion is mainly through the nervous system Duration of 
secretion is shortened after castration During pregnancy there ib 
an increase of secretion and acidity of the gastric juice, and it is 
greatest during lactation immediately after delivery After a few 
weeks it returns to normal Good results have been reported m over- 
coming climacteric discomfort by rontgen castration. It is evident 
that with cessation of the ovarian function shrinkage of other por- 
tions of the genital tract are most marked. In two-thirds of women 
the internal os is completely closed or much contracted, only one- 
third remained unchanged Such anatomical changes of Benility can- 
not be expected to remain localized, and the interchange of func- 
tional failure produces a complex picture It is significant that at 
this time many of the neoformations develop 

Badylkes, S O “Ovarian Function, Pregnancy, Lactation and Gastric Secre- 
tion,” Ztsohr f d gca exper Med, vol 04, p 160, 1929 
Eubtngeb, EL “Changes of Metabolism During Menstruation,” Klin Wchnsohr , 
vol 8, p 1049, 1929 

Fluhmank, C F “Anterior Pituitary Hormone in the Blood of Women with 
Ovarian Deficiency," JAMA, vol 93, p 672, 1929 
GntiOK, Eva “On Atrophic Processes in the Internal Os of Old Women,” 
Bextr path Anat u Allg Path , vol 81, p 121, 1928 
Hmn “Htemorrhage After the Menopause,” Brit Med Jour, No 3654, p 
300, February 10, 1028 

Savignt “Menopause and Its Treatment,” Jour de mid de Parts, vol 40, 
p 265, 1929 
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Btkothardt, Bianca “What Does BSntgen Radiation of the Hypophysis Do 

for Climacteric Disturbances V’Khn Wohnsohr , vol 8, p 1717, 1929 
Stevens, N C “Thyroid and Headache at Menopause,” 2Jeu> England Jour 

Med, voL 201, p 168, 1929 

Testes, Matt “On the Chemical Nature of Corpus Luteum Secretion,” 

Arch j ewp Path « Pharm , vol 140, p 176, 1929 

'What is being done to control rheumatism ? 

Since the British Ministry of Health called the attention of the 
profession to the problems associated with rheumatism in 1923 much 
thought has been given to the causes and remedying of this condition. 
Among industrial workers of England, northern Europe, Holland, 
and some parts of the United States, rheumatism is a serious source 
of disablement, suffering, and economic loss Eor a long time almost 
all cases were attributed to gonorrhoeal or syphilitic infection, but 
many other factors had been recognized as entering into its produc- 
tion Both public opinion and the profession have been educated 
better in recognition of the underlying causes and the methods of 
avoiding it m everyday habits — Archer describes the various forms 
of arthritis attacking middle age The arthritis of menopause is seen 
chiefly in obese middle-aged women just at or after menopause, with 
grating knee-joints and Heberden’s nodes, it is of non-mfectious 
origin The average weight of these patients at the age of fifty-six 
years and a height of five feet and two and one-half inches has been 
found to he 172% pounds, while the normal weight for this age, sex, 
and height is 141 pounds A series of infectious cases of arthritis 
studied by the same author showed slight underweight, and the meno- 
pause group had rheumatism seventeen years before the infectious 
group Diminished sugar tolerance was found This 19 different from 
the infectious cases, which hut rarely show lowered tolerance for dex- 
trose — One of the complications of arthritis which has been rather 
thoroughly studied is the rheumatic heart It comes more and more 
under institutional treatment and there definite diagrammatic records 
help to understand the cases better Much has been gained m examin- 
ing these patients m various positions, which changes the transmis- 
sion of sound — The International League against rheumatism is 
investigating the statistical side of the question Much has been done 
with physical treatment and spa hospitals The bad effects of climate 
and housing have been thoroughly appreciated, espe' lly in En D ■ 
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The British Bed Cross Society is doing much good work m bettering 
the conditions of laborers "who are obliged to work in damp places 

Archer, Benjamin H "Sugar Tolerance in Arthritis,” Arch rnt Zfed, vol 
44, p 238, 1929 

Editorial “The Campaign Against Rheumatism,” Bnt Med Jour, JNo 
3681, p 361, August 24, 1929 

Raven, M O “A Method of Recording the Physical Signs of Rheumatic Car- 
ditis,” Lancet, vol 216, p 333, 1029 

Gijdzent, P “Clinics and Treatment of Chronic Rheumatic Joint Diseases,” 
Berlin Klin , vol 36, p 401, 1929 

What are some of the newer experiences made in connection with 
lumbar puncture? 

In a senes of 250 routine examinations of the cerebrospinal 
fluid of neuropsychiatric patients, both adults and children, Gordon 
found a relation between the cerebrospinal fluid and the body tem- 
perature In fact he believes that the cerebrospinal fluid must have 
a direct relation to the heat regulating centres Body temperatures 
were taken before and within three hours after puncture. Elevation 
of temperature commenced a few minutes after each puncture If 
no fluid was obtamed no rise in temperature occurred The cause of 
so-called dry lumbar punctures, Carter sees m either pathologic 
thickening of the fluid or there may be a simple obstruction by a 
clot in the needle On the other hand, there may be a low local 
mtrathsecal fluid pressure for some reason There is another possi- 
ble impediment which may arise from displacement of the theca 
by the needle, which may enter into one of the attachments or liga- 
ments, or the theca may adhere to the nerve roots The latter may 
float against the needle However, the cauda equina lacks motility — 
Lumbar puncture, which is becoming ever more routine, shows a 
great number of anatomical points so far not appreciated Kecently, 
an interrelation between the tension of the cerebrospinal fluid and 
that of the eyeball has been seen Normal subjects show no definite 
relation between the tension of the two Often both are high but 
one may be low and the other not A slight hypertension has been 
found in both during menstruation For several months there may be 
an increase m cerebrospinal fluid tension of five to ten centimetres 
of water or from four to five millimetres of mercury on the tonom- 
eter During attacks of melancholy the cerebrospinal fluid tension 
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is very low, so is the ocular, and they become normal upon recovery 
Lamache and Dubar believe that severe changes m the water metabo- 
lism are the cause Schousboe observed a case of anomalous venous 
circulation of the retina with cerebrospinal hypertension m a tabetic 
who did not present engorgement of the papillae. There was probably 
intracranial hypertension with slight oedema of the retina The pres- 
sure of seventy to 120 of cerebrospinal fluid indicated a cranial 
hypertension as a meningeal reaction, though there were no clinical 
Bymptoms This latter feature is rather characteristic of tabes 

Cabteb, H “Dry Lumbar Puncture," Lancet, vol 217, p 399, 1929 Editorial 
GoEDorf, Alfred “The Relation of Withdrawal of Cerebrospinal Fluid to the 
Body Temperature, Consideration of a Thermoregulatory Centre,” Arch 
Int 2Ied , vol 44, p 283, 1929 

Lamaoke, A., and Dubab, J “Report of Tension of the Eyeball and Tension 
of the Cerebrospinal Fluid,” Bull de la So o d’Ophtal de Pane, p 158, 
March, 1929 

ScuousBOit, F “A Case of Anomalous Venous Circulation of the Retina with 
Cerebrospinal Hypertension without Engorgement Papilla m a Tabetic,” 
Bull Boo d’Ophtal de Paris, No 5, p 278, 1929 

How is bacteriophage applied? 

Dr Andre Raiga uses a few dropB of a one per cent polyvalent 
bacteriophage with success in dental ulcers It is injected into the 
punctured collection of pus Pam and trismus ceased almost imme- 
diately and the lesions disappeared rapidly though they had resisted 
other treatment In three of his patients he discovered an enterococcus 
infection , they did not recover as rapidly as other cases of the same 
group, Doctor Raiza thinks because enterococcus produces acid soil 
on which the bacteriophage cannot act It requires an alkaline me- 
dium, with the bacteriophage bicarbonated serum is employed Pro- 
fessor Gosset has collected 336 cases m which bacteriophage d’Herelle 
was used — d’Herelle considers bacteriophage a living ultramicro- 
scopic being, as it propagates m heterologous surroundings, main- 
taining its characteristics It can adapt itself like other living beings, 
it varies, and after continued inoculations it retains its identity 
d’Herelle considers the body of the bacterium heterologous Many 
other writers do not consider it heterologous to bacteria, but that it 
secretes something as a reaction to a substance called bacteriophage 
and is present m all bacteria, and that it has not the lytic properties 
of normal bacteria, which are rendered abnormal by bacten- 
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When abnormal it produces the lysin called bacteriophage by 
d’Herelle — Flu examined the ■waters near Leiden and Rotterdam, 
especially the pest bacteriophages and coli and Shiga bacteria, which 
in fifteen passages maintained their effect This demonstrated the 
living nature of the bacteriophage A living substance, Flu argues, 
would not act like a virus, passing from one individual to another 
and maintain itself for a longer or shorter time, which would be 
like an epidemic or infectious disease — Grenet and Isaac-Georges 
believe that it is necessary to choose mierobic species which have 
homogenetic features with the bacteriophage A strain of virulent 
bacteriophage, they think, would be so for all individuals of a Bpecies 
They believe not each one need be tried tn vitro , for instance m 
dysentery or pest Different strains of staphylococcus may be em- 
ployed as stock bacteriophage They found that coli and typhoid 
bacilli failed, but believe, however, that there may be strains which 
are capable of destroying them In chronic cases symbiosis of long 
standing may cause a modification of the germs m contact with the 
bacteriophage Grenet and Isaac-Georges give massive doses, ten to 
twenty cubic centimetres by mouth and simultaneously two cubic 
centimetres under the skin for typhoid For urinary infections they 
inject ten to twenty cubic centimetres into the bladder For sta- 
phylococcus infection, one to two cubic centimetres are injected 
under the skin and local compresses made with bacteriophage Good 
results were obtained in the urinary infections, but only in one of 
seven cases of typhoid were they satisfactory 

Fro, P C “Nature of Bacteriophages,” Zentralll f Baht , Jena, vol 113, 
p 284, 1920 

Gbenet, H , and Isaac Geoboes, P “Bacteriophage of d’HercIIe," Prcsse 
M6d, voL 34, p 1089, 1929 

Pans correspondent “The Successful Use of Bacteriophage in the Treatment 
of Phlegmons of Dental Origin,” Jour Amer Med Assos , vol 93, p 700, 
1929 

Are leeches used m present-day therapy ? 

Blood-letting has never quite ceased though for the last fifty 
years it is not often admitted, or has very restricted indications at 
least m the large clinics But every now and again one hears that 
someone claims good results Leeches are kept in some of the phar- 
macies of the Old and Hew World but one does not hear doctors 
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speak of them. Just recently G A. Tholen has reported good success 
m the post-operative treatment of complications following surgical 
treatment of thrombophlebitis Within, an average of three days, in 
from one to sis days, local improvement was seen from the applica- 
tion of three leeches, and the general thrombophlebitis was cured in 
from three to twelve days, with an average of six days The cessation 
of the pulmonary embolus in one case was followed by a throm- 
bophlebitis, first of one leg, and then of the other, yet all was healed 
within thirty days 

Tholen, G A “Treatment of Post-operative and Puerperal Thrombosis and 

Emboli,” Wien JUtn Wchnachr , Vienna, vol 42, p 1107, 1929 

What damage is done to the ears by bathing ? 

Many acute aural conditions are the result of bathing and the 
consequences may be Berious There are healthy bathers who may be 
imperiled by others who have septic nasal conditions, including 
common colds, such with perforation of the tympanic membrane, 
with recurrent dermatitis or furunculosis of the external auditory 
meatus When water gets into the meatus wax swells and tinnitus 
and occlusion follow, or the water accumulates behind the wax and 
causes discomfort or infection Rolled towels used for drying the 
ears press the accumulated wax in tighter Acute otitis media may 
attack the healthy swimmer from infected water entering the 
Eustachian tube and the middle ear tract The city water is espe- 
cially dangerous and beaches with many bathers and refuse accumu- 
lation, less bo the mountain streams Hot m all countries are the 
bathers compelled to wash with soap and water before entering the 
common bathing pool All those suffering from colds should be barred 
Saunders believes that exercise gamed by swimming by far out- 
weighs the possible detriment sustained by lack of caution of normal 
persons Trauma to nose and ears should be carefully avoided, and 
in diving the nose should be firmly closed The swimmer must breathe 
correctly while in the water 

Daggett, W I , and Cove-Smith, K. “The Relation of Ear Conditions to 

Batbing,” Bnt Med Jour, No 35S0, p 290, August 17, 1920 
Saxtndebs, G C "Sinusitis and Otitis m Swimmers,” Am Jour Hyp , Balti- 
more, vol 10, p 253, 1929 


fc 


X 



270 


OTTEEITATIOHAl OUNIOB 


Has the clinical use of vitamin A been worked out? 

Vitamin A is a loposoluble substance contained in large quanti- 
ties in butter, algse, carrots, spinach, animal oil, and yolks of eggs 
It is indispensable for the development of the adult Pagmez has 
shown that rats deprived of it develop xerophthalmia and even cor- 
neal ulcers after a certain time, with subsequent panophthalmia 
They lose their appetite, and the skm becomes poorly nourished , they 
suffer from diarrhoea and become emaciated In the human the 
pathologic changes of the eye taken on the form of keratomalacia in 
children The Japanese describe it as hikkan, characterized by bloat- 
ing of the abdomen, diarrhoea, emaciation, dryness of the skin and 
hair and conjunctival xerosis These eye conditions which may go on 
to blindness are cured by cod-liver oil — The lack of vitamin A mani- 
fests itself m a tendency to nasal and bronchial catarrh and urinary 
calculus Mellanby and Green have associated this deficiency with 
an autoinfection Experimental animals were given a diet of caserne 
bases, amidon, sugar, olive oil, citrus juice, and various mineral 
oils In the human this diet cured puerperal fever, septictemia, 
haemolytic streptococcal infection, sterilization of the system of the 
infections being achieved in one or two weeks The fever disappeared 
and the rest of the symptoms yielded 

Pagniez, Ph “Clinical Use of Vitamin A as an Anti infectious Agent," 
Presse Mid , Pans, vol 37, p 1123, 1929 
Turner, R. G “Microbic Studies of Acute Infections in Animals (Albino 
Eat) Deprived of an Adequate Supply of Vitamin A,” Pro o Boo Ecoper 
Biol a M , voL 26, pp 233-236, 1928 
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Service is the rent we pay 
For our space wherein to stay 

With a stop-off -when-and-where-you-please railroad ticket — by 
actual measurement 31 inches m length — from Philadelphia to Den- 
ver, via Washington, D 0 , and Lincoln, Nebraska, and return via 
Omaha, Nebraska, and Rochester, Minnesota, I made an interesting 
and instructive observation-and-talkmg tnp during the latter part 
of September and the first week of October of the present year The 
results are already evident in this number of the International 
Clinics by the excellent symposium on tuberculosis from the Fitz- 
simons General Hospital of the U S Army, which starts the volume, 
and by examples of the mental pabulum, to be given later on, which 
is being supplied day in and day out to those fortunate enough to 
be associated with the Mayo Clinic and the Mayo Foundation And 
many good things are still to come m the way of future articles 
promised for 1930 as those by Dr Donald C Balfour, of the Mayo 
Clinic, on a survey of the surgical progress throughout the World 
and by Professor George F redenck Dick, of Chicago, on the present 
status of his epoch-making studies m scarlet fever During the com- 
ing Winter I plan to make a personal study of medical conditions 
as they exist in the South and on the Western Coast 

THE ELEVENTH HOUR OF THE ELEVENTH DAY OF 
THE ELEVENTH MONTH OF THE ELEVENTH YEAR 
AFTER THE ARMISTICE 

The fact that the Fitzsimons General Hospital, of Denver, Colo- 
rado, a well-planned, delightfully Bituated, ably managed hospital, 
is named after the first American to be killed m the World War, 
reminds me of the care taken m the burial of soldiers and nurses m 
the A.E F during the latter part of 1918 While in charge of the 
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Pathological Department of the Central Medical Department (Fig 
1), at Dijon, France, I was also pathologist to Base Hospital Ho 17, 
situated there, and under my superior officers, Colonels Siler and 
Wilson, looked after an art unit sent over from America consisting of 
five medical artists, two motion-picture men, and one photographer 

Thus Captain was huried with military, masonic, and Jewish 

ceremonies The coffin, earned on a caisson, draped with its Ameri- 
can and French flags, drawn by four horses, was escorted to the 
cemetery by cavalry and eight pallbearers of equal or supenor rank, 
and at the grave the impressive masonic forms and the Jewish ritual, 
the sounding of the bugle and the firing of the salute, afforded a most 
solemn and long-to-be-remembered setting for a motion-picture sce- 
nario taken by the camera men , and Miss , a nurse of the Detroit 

Unit, received honorable care when she died These films were to 
have been shown in America had the war lasted longer than it did, but 
fortunately on the eleventh hour, of the eleventh day, of the eleventh 
month of 1918, the armistice was signed 

In this number of the International Clinics we introduce to 
our readers a well-known British medical artist, Mr A Kirkpatrick 
Maxwell, who, as a Corporal, made his reputation while serving as 
the official illustrator of the R A.M C and the Medical Research 
Council, his colored reproductions on gas poisons being the best of 
their land brought out during the World War We have much to 
thank the many non-commissioned men for their good scientific work 
during the war, and this, too, for a minimum amount of money, pay- 
ing at times for their own billet and then to be often handicapped by 
army red tape in the performance of their work. Thus while serv- 
ing under Colonel W 0 Owen, at the Army Medical Museum in 
Washington, D C , in the Spring of 1918, we had Paul Terry, of 
Aesop Fables fame and fortune, m the Motion Picture department 
and another Sergeant who after the war employed both Colonel 
Owen and myself for pay m some photographic work m which we 
were all interested. In my own department, in the Chief Surgeon’s 
office at Dijon, France, under Colonel Siler, there were two cor- 
porals and a like number of sergeants whose combined yearly in- 
come before their entrance into the war had been about nine thou- 
sand dollars and they were serving at a little over a dollar a day and 
their upkeep Many a one has read the book “Sorrell and Son,” or 
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seen the motion picture by the same name, and realized his own 
situation after the war was over 

Before leaving this subject of the World War, let me give a 
translation of a letter received from a fellow editor, Dr Hermann 
Berger , 1 of Furstenberg, Mecklenburg, Germany, who is well quali- 
fied to discuss medical conditions in Germany, both as to the past 
and present, though his comparison of conditions existing here are by 
no means always accurate 

Tlie present situation of the German medical profession is the result of the 
development of the German nation m general m the last half century Our 
American colleagues who have a desire to understand us have to have the gift 
of entering into a foreign world which it is difficult to understand It has little 
in common with American conditions either economically or as regnrds the 
national psychology Even long before the war the German middle classes expen 
enced a marked reduction of prosperity, and since the war haie been impov 
enshed to an extent that a doctor who had to depend upon this class for a 
livelihood could not exist The number of “wealthy” people has been reduced 
to a very small number The living and earning conditions of the American 
laborers are entirely different from those in Germany where at all times the 
(average) workman earned only enough to live from hand to mouth, only just 
supplying lus own and his family’s modest requirements — as long as ho had 
work There could bo no thought of extraordinary expenditures, or saving 
When he got old, or ill, or, if employment failed, he and his family faced 
privation, and misery Pay for doctor and medicine t Whence should he take 
them? These were the reasons why social insurance — for old age, sickness, acei 
dent and invalidity — and recently against unemployment — have been introduced 
by us for workmen and employees A peculiar psychologic attitude of the popu 
lation entered into the equation in this decision With us migration of laborers 
and change of occupation are not common occurrences while they are a matter 
of course among the American employees and which are in their blood, — possibly 
for the reason that immigration has an extensive influence upon the labor market 
such as docs not exist m our country Tho German laborer prefers being settled 
to a much greater extent than he does in your country The normal and respeeta 
ble laboring man does not quit his job except for compelling reasons In this 
manner a sense of belonging together has been developed between those who 
give work and those who take it, and between the workman, his home and 
municipality or township And just as the laborer and employee is attached to 
his homelnnd, the home government recognizes its duty toward the laborers of 
its district A “personal” emotion element is involved which, if I am not mis 
taken, is foreign to Americans 

Social insurance, then, has not developed from socialistic tendencies but has 
sprung from a human sense of attachment and responsibility felt bv the classes 
which at that timo wero called “higher,” and the government administration 
It cannot be denied that all political parties, the so-called liberals, the national 

1 Formerly editor of tho Mcdtzmcsch Lift era nschc Zcntralstcllc 
Yol IV, Sec. 39 — 18 
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liberals, which were more to tho Eight, the Church party and the Central parties 
all cohperatcd with those of the Left, the social democrats thirty years ago 
Probably the Left exerted a certain amount of effective pressure for a more 
rapid development of the problem However, the social democrats were not tho 
originators of these insurances, for the simple reason that they did not have 
sufficient power in hand at that time The German nation was the father of 
the social insurances including the “upper” classes, and actually being led by 
them But what docs the term “social democracy” signify for gentlemen of tho 
American profession! 

My introductory remarks are getting somewhat lengthy, hut what would be 
the advantage of trying to speak to you of our medical professional difficulties 
without a capacity on your part to appreciate the soil from which they havo 
sprung and where they have thrived? 

The theoretical principles of “Marxism” are known, after all, only to those 
immediately interested in them (to be frank, I don’t understand them myself) 
And you, my colleagues across the water, lack personal knowledge of actno 
social democracy, if I understand your country correctly — at least only to a 
small extent, or not at all, — and you are lucky Where ideas and feelings aro 
democratic “equal rights for all” are deeply inherent m the blood, as is the 
case in your country (for your republicans are not any less democratic in 
sentiment than your democrats) Therefore you need no social democracy You 
who know no other aristocracy than that of the capable can hardly imagine what 
enormous psychologic effect tho aristocracy of birth, which line been predominant 
in our country for untold centuries, has produced in our country and what 
onormous antagonistic powers are at work now, and from a human ethical 
standard possibly have to be exerted in order to crowd back both effect and 
cause into limits which arc humanly appropriate The rebound of the pendulum 
iu the opposite direction is too great and but the working of a biologic physical 
law You see, gentlemen, it will be difficult for you to understand vhy we of 
the German profession take matters bo seriously which to you may not seem 
w orld moving I sincerely beg of you to muster understanding and comprehension, 
or what I wish to say must seem mere hollow phrases to you Tho power of 
sentiment which I mentioned above is manifest m tho professional life of the 
physician, each one individually and the profession as a whole feels a profound 
inner emotional bond uniting him to the patient, whom he is treating, and just 
as profoundly an emotional response is felt for tho common public welfare, by 
no means as a duty or for a purpose only, and not at all from a monetary bias 
but associated with the prosperity of the populace of town and province This is 
the reason why over hero problems make tho brain work feverishly and the heart 
boat warmer, while other nations dispassionately using their brains often soho 
the problem quicker, and, we admit, often better This is what our most read 
medical writer. Dr Lick, of Danzig, so aptly and with deep feeling calls the 
doctor’s mission (“Des Arztes Sendung”) It is a sacred pledge for our entire 
professional conception Our "sending” forms the core of our professional ethics 
And this is the very reason why the great majority of us smarts under the 
advance of the social democratic principles in the public administration of the 
sickness insurance institutions 

The social democrats want to do away with the individual human coneep 
tion of our professional duties According to their reasoning, patients should 
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cease to be the suffering mankind for us They are to constitute nothing more 
than a minus item m the governmental appropriation, though indeed not less 
than that It is m the interest of the government to eliminate all minus items 
and to forestall them Sympathy? Sympathy of the doctor for the physician? 
Vory well, providing it does not interfere with politics and does not cost the 
government anything, if not, away with it! Politics this is the borderline which 
causes us to censure our social democratic colleagues most severely A social 
democrat intends to gam ever increasing territory for his political prestige 
Social democratic members of the profession and especially the sickness insur- 
ances let themselves be exploited for expansion by their political party without 
consideration as to whether socialization harmB the patients and the doctors as 
well or not. We, however, the overwhelming majority of German physicians — 
more than 00 per cent — do not tend to socialism We have the most serious mis 
givings that socializing the sickness insurance institutions must be detrimental 
both economically and ethically to the German nation, and is bound to harm 
the doctors extensively This is the fight which is waged. 

The great majority, in accordance with the leaders of the large orgamza 
tions, does not deny unselfish recognition to the great benefit which the insurances 
have brought to the population in spite of dubious influence on the laboring 
classes But we know very well that the meager margin of professional liberty 
and economic independence which remains is to be credited to our defense actions 
Had we not accomplished the enormous taBk of uniting all doctors on the 
staffs of sickness insurances in the “Leipziger Verband” for protection of our 
economic interests and the “Hartmannbund” to which probably nine tenths of all 
German physicians belong If we would lag but a second in our intense vigil or 
falter m our continued battles we would forfeit without recovery one hold after 
anothor on what is left of our professional liberty 

We would work with more satisfaction at the perfection of the existing sick- 
ness insurance institutions if there were not danger of constantly progressing 
socialization of the bulk of German sickness insurances Everybody, I think, 
agrees that they fall short in many respects in their present form 

It would lead too far to relate all the attacks launched against the General 
Sickness Insurances and to investigate their right to carry on or not m making 
slaves of doctors, vitiating the more particular service rendered to the patient by 
overworking the physician with administrative mechanical records, breach of 
professional secret, rendering mechanical the routine examination and treatment 
of patients, etc 

If one looks at the problem considering the population as a whole the fol 
lowing seems tho most important question Has sickness insurance produced a 
decrease of morbidity? As I have mentioned above, there has been an nctual 
demonstrable reduction of recent decades not only of mortality, but nlso of 
morbidity incidence of certain common diseases, such ns tuberculosis, venereal 
diseases, and others However, the factors to which such a decrease is to be 
attributed are so many and devious, that it is hard to decide which is the part 
of each one On the other hand these are undeniable facts Patients are bred 
there is an unwarranted tendenev of those subject to compulsory insurance of 
wanting to bo declared too sick to work without being actually sufficiently ill 
to stay away from work The fault for such lack of morale is attributed bj us 
physicians to compulsory insurance, while the officials of the sickness insurances 
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reciprocate by laying it at the door of the doctors A hot fight ib going on regard 
ing this question, the cultivating of sick dole beneficiaries, and the means of 
combating this It is a war between doctors and large strata of the population 

THE MAYO CLINIC AND THE MAYO FOUNDATION 

The greatest aesculapian clinic, laboiatory, and woikshop m the 
world today, perhaps of all time, is to be found at Rochester, Minne- 
sota, which town the Mayo hi others put on the map To me they 
have always seemed like twins, united more like those of the Siamese, 
so closely have they interwoven their epoch-making life-work, the one 
with the other The histonan a hundred years hence will have diffi- 
culty in differentiating their personalities, hut still moie so m sepa- 
rating the Mayo Clinic from the Mayo Foundation for Medical 
Education and Research, of which Dr Louis P Wilson is the 
Director, closely united in more ways than one with the head of the 
division of publication of which Mrs Maud H Mellish-Wilson is m 
charge Those intei ested in a full history of the Mayo Clinic and the 
Mayo Foundation will find the work published by W B Saundeis 
in 1926 of great interest, but since then many improvements have 
been made m the plant m the way of buildings, equipment, and im- 
provements m office technic 1 Those of you who keep youi volumes 
of the International Clinics will find m Series 24, Volume 12, 
1914, a specially illustrated article of conditions as they then existed 
by Mr Erwin F Foher, of Philadelphia, who made the art drawings 
for the paper and has also illustrated the papers of Doctors Edward 
Martin Hergesheimer, Ferguson, and Loefflad m this issue of the 
Clinics 

To visit Rochester under the personal guidance of Dr Louis P 
Wilson — who spent the better part of two days with me — is a pleas- 
ure long looked forward to by the Editor of the International 
Clinics, as we came to Rochester expecting much and got more 
useful information than we had anticipated Dr Wilson, an intel- 
lectual giant, capable of paying the minutest attention to details as 
when a physician is A.W O L or an elevator man is not on the job, 
is interested m many things, but especially in firearms, for he is 
capable of making a gun from start to finish, and has just com- 
pleted some valuable experimentive work for the Army at Wash- 
ington, D C 
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W J MATO J S RE MAR KS OK THE ANESTHESIA PROBLEM 1 

Chloroform was introduced as a general anesthetic by Simpson of Edm 
burgh, in 1848 When I begnn the practice of medicine, it was the anesthetic m 
general use There was a feeling m the medical profession, and it may have been 
well founded, that if a patient were suffering at the time the operation was 
performed, so that the pain produced a greater effect on the patient’s mind 
than the fear of the operation, chloroform, if given by the drop method on a 
little gauze frame, was a safe anesthetic This was considered especially true of 
obstetric procedures It was quite noticeable, however, that when chloroform 
was given for surgical purposes, the most responsible man gave the anesthetic 
I was never quite sure whether this was because of his supposedly greater shill 
or whether it was to satisfy the relations and friends, if a catastrophe occurred, 
that everything had been done that could be done 

Chloroform lias looked on as a special danger to the heart On one occa- 
sion when I supposed that the anesthetist was using ether, two patients had 
failure of respiration from nhich they nearly died, and it was not until I was 
operating on the second patient that I noticed the odor coming from the 
anesthetic was that of chloroform and not ether Through a mistake the bottle 
had been filled with chloroform instead of ether In neither of these cases did 
the heart show serious reduction in volume or rate 

Ether was used first by Long and Morton, and became the popular anes 
thetic, but in the early days the ACE mixture was popular It consisted of 
one part of alcohol, two parts of chloroform, and three of ether, and was gnen 
by the drop method on a little gauze frame 

Eventually ether became the anesthetic of choice, but at times it caused 
irritation of tho bronchial tubes and throat, and usually was followed by 
nausea and vomiting For short operations, nitrous oxide was popular, but ga\e 
little or no relaxation, and for abdominal work had to be combined with mor 
phme or ether or other anesthetic 

Recent advances m methods of inducing anesthesia have brought in ethylene, 
a splendid and safe anesthetic, which is much less irritating than ether, but 
w Inch does not always produce quite so complete relaxation It can be rcndily 
combined with ether, or can be used to follow nitrous oxide, and although it 
has the disadvantage of being extremely inflammable, m a period of years wo 
have had no accident of any kind from its use 

Acetylene has a small field of usefulness, especially for certain operations 
on the chest 

In those cases in which breathing is more or less interrupted during the 
administration of anv anesthetic, Lundy has demonstrated tho great value of tho 
use of carbon dioxide to stimulate respiration 

Lundy and McCuskey and their coworkers have found the use of com 
binations of general anesthetics of various types, especially of ethylcno with 
ether or nitrous oxide, in connection with local anesthetics, to be the pro 
ceduro of voice in a very considerable number of cases 

In all cases, liberal amounts of oxygen bare been found advantageous 
The lungs haie nothing to do uith inducing anesthesia, so far ns sleep and 
relief from pain are concerned, except ns nn entry way vlnch permits the 

1 Staff meetings of the Mayo Clinic for Wednesday, September 25, 1029 
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inhaled anesthetic substance to pass into the blood stream ■whence it is earned 
to the central nervous system In this process irritation may arise in the lungs, 
possibly causing serious pulmonary complications 

With the new anesthetics, for instance, the Bodium salts of the barbituric 
acids, and others of that type, ne at least hare achieved a scientific method of 
injecting the anesthetic intravenously, thereby relieving the lungs and other 
organs of certain dangers to which we have become so accustomed ns almost to 
have forgotten the reason for their existence 

The Clinic is indebted to members of the staff, first to Dr Sistrunh and later 
to Dr Balfour, for making careful use of sodium iso amyl ethyl barbituric acid 
This agent is not the perfect anesthetic, but m several hundred cases in which 
it has been used under the direction of Dr Lundy and his coworkers, \ie ha\e 
had no fatalities that could be traced to the anesthetic 

Our experience with sodium iso amyl ethyl barbituric acid demonstrates that 
direct methods of producing anesthesia may soon be expected, which, in connec- 
tion with approved methods of inducing regional anesthesia, will relieve the 
patient of unnecessary dangers to unoffending organs Certainly, as far as Bodium 
iso amyl ethyl barbituric acid is concerned, the speed with which the patient 
drops asleep, and the freedom for some hours after operation from all painful 
sensation, has led many patients who have had unpleasant experiences with 
general anesthetics, to plead to be operated on under this newer form 

Regional anesthesia by procaine has a large and growing field, of useful- 
ness, and is very efficient and safe Spinal anesthesia induced by procaine has 
proved of very great value m operations on those organs which lie below tho 
diaphragm, and this form of anesthesia is the one that should be used in cases 
of intestinal obstruction, because in this condition, even if the contents of the 
stomach have been thoroughly removed by tubage previous to giving a general 
anesthetic, antipenstalsis may occur, regurgitating back into the stomach, esopha- 
gus and pharynx a quantity of intestinal secretions which may be aspirated 
into the lungs, causing fatal broncho pneumonia, or even drowning on tho 
operating table 

Spinal anesthesia has the very great advantage m cases of probable intestinal 
obstruction, that if no true mechanical obstruction exists, gas and perhaps 
intestinal contents will pass by the rectum within fifteen or twenty minutes 
Therefore, if gas and intestinal content are not passed after a spinal anesthetic 
has been administered, mechanical obstruction may be assumed to bo present and 
advantage can be taken of the anesthesia for immediate operation 

ABSTRACT OF PROFESSOR LEON ASHEr’b FOUNDATION LECTURE 1 ON 

“the action of specific diuretics and kidney secretion 

UNDER PHYSIOLOGIC CONDITIONS” 

The researches on which Doctor Asher, Director of the Physiologic Institute 
of Berne, Switzerland, reported were not undertaken in the interest of the two 
well known conflicting theories of renal secretion but to find out which are tho 
main factors controlling renal secretion under physiologic conditions The first 

1 From the October 25, 1020, Proceedings of the Staff Meetings of the Mayo 
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step in these investigations was the examination of the action of so-called spe 
ciflc diuretics So far as possible, the experiments were conducted under physio- 
logic conditions The urme of the animals (rabbits), for the sake of the employ- 
ment of specific diuretics, was under controlled conditions of nourishment and 
allowance of water It is essential for the success of the experiments that the 
animal is always m possession of sufficient and readily mobilizable water The 
behavior of the animal in long-continued experiments must be known Manipula 
tions were not carried out except to adjust the ammal on a board m a com 
fortable position, and to catheterize it The specific diuretics were injected 
intramuscularly 

The first change observed after injection of the specific diuretics was a 
slight rise m the concentration of chlorides m the blood. After this, marked 
diuresis ensued, with a large output of water and electrolytes, especially chlorides 
A careful investigation of the chemical and phvsicochemical composition of the 
urine and blood was made by Doctor CurtiB, and he undertook an analysis of 
the cause of the increased renal secretion after the injection of specific diuretics 
The first results suggested that an increase of sodium chloride m the blood was 
the main factor, an increase due to the change in permeability of the tissue 
cells in consequence of some activity To test this suggestion. Doctor Curti3 
filled the peritoneal cavity with a slightly hypertonic solution of sugar This 
procedure was followed by diverting the chlorides from the blood into the 
peritoneal cavity This deviation, which was confirmed by chemical analysis, 
caused disappearance of the effect of the specific diuretic Sources of error, for 
example, mechanical disturbances of the action of the kidney, wore excluded by 
control experiments To get rid of the secondary sugar diuresis, Doctor Curtis 
filled the peritoneal cavity with distilled water Before undertaking these experi- 
ments, both kidneys were totally denervated to exclude reflox constriction of the 
renal vessels resulting from excitation of the Bensory nones of the peritoneal 
cavity The action of tho specific diuretics was readily abolished, but after 
equilibrium of electrolytes had been attained in the fluid m the peritoneal cavity 
a second injection of the specific diuretic produced the normal effect The varied 
experiments of Doctor Curtis led to the conclusion that the primary action of 
tho specific diuretics is on the tissue cells in general, and on tho whole organism 
m the sense of Volhard’s phrase "Vorniere ” 

To test the validity of this theory, experiments of Doctor Hartwich were 
conducted by adding to the solution of sugar some sodium chloride The more 
sodium chloride was added the less was the diminution of tho effect of tho 
specific diuretic Also a solution of urea injected into the peritoneal canty 
caused marked symptoms of diminution of the action of specific diuretics, and 
again the partial replacement of electrolytes raised this activity 

To investigate the part which the kidney plays, according to tho new new 
of action of specific diuretics, the kidney was experiraentallv put under condi 
tions of a certain lack of oxygen Lack of oxygen was produced by enlargement of 
tho respiratory dead Bpncc To exclude vasoconstriction, again the kidneys were 
totally denorvated Under these conditions, after injection of specific diuretics, 
tho blood pressure was slightly raised, the renal volume enlarged pnssivelv, nil 
electrolyte changes in the blood wero present, but no action or practically no 
action of the specific diuretic could be observed 

These and various experiments led to the conclusion that the mam factors 
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m the action of specific diuretics arc tlio chango in the clcctrolyto output of 
the tissue into the blood and the reaction of normal renal cells to the slight 
■variations m the composition of the blood 

Experiments of Professor Pick of Vienna hnv c shown increased permeability 
of the central nervous system under the influence of specific diuretics There 
fore iv c had to examine whether there was an influence on tho central nervous 
system playing a part in diuresis That this may be tho enso was shown by 
experiments of Doctor McCaugh, who cut both splanchnic nen.es and found 
that tho specific diuretics had scarcely any more action From this wo concludo 
that m using therapeutic doses of a specific diuretic the clmngo in permeability 
of tissue is primarily effected by excitation of the neurones of the splanchnic 
nerves 

Asher bolievcs also that normal renal Bccrction is mainly regulated by inter 
changes between tissue and blood and tho sensitivity of the reuni cells toward 
these alterations, while filtration and rcabsorption arc further phenomena of 
laboratory experiments 

In cold blooded animals, for example the frog, a method was devised of a 
circulating system consisting either of the heart and kidney only or of the liver, 
heart and kidney When the fluid flowed in tho latter system, renal secretion 
was very much larger than m tho former system, which shows that something 
lcavos the liver to activate the kidnoy All other conditions woro held constant 
and urea or sugar was excluded as the cause of increased diuresis after pas 
sngc through the liver Whether tho substance answerable for this effect is a 
hormone or something else has still to be found out 

ABSTRACT OR A MATO FOUNDATION LECTURE BY PROFESSOR LEON 

ASHER , 1 DIRECTOR OF THE PHYSIOLOGIC INSTITUTE, BERNE, 
SWITZERLAND, ON “NEW FACTS IN THE PHI BIOLOGY OF 
THE THYROID GLAND” 

In a broad sense the principal functions of the thyroid j;land arc now 
tolerably well known The point which at tho present time is of principal inter- 
est to tho physiologist who tries experimentally to study the pure physiology 
of tho thyroid gland is the integration of tho physiologic function of the gland 
from its single functional units 

The function of the thyroid gland which is best known, experimentally, and 
in many respects from the practical point of v lew most important, is itB influ 
cncc on metabolism This influence is quite general Wo have tried in our recent 
researches to find out which arc tho elementary factors of this phase of thyroid 
activity The method which 1ms proved satisfactory for this problem has been 
the use of a chamber in which animals could he subjected to lowered atmospheric 
pressure The apparatus used was demonstrated If, in such a chamber we put 
at the same timo a normal animal, an animal fed with thyroid gland substance 
or with thvroid preparations for several days, and an animal in which the thyroid 
gland has been extirpated, and we gradually lower the atmospheric pressure, we 
observo that the first animal to show symptoms of a had state of health and 
growing distress will he the one fed with thyroid gland As soon as a barometric 

1 From the October 9, 1929, Proceedings 
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pressure of about 360 mm of mercury is reacted, ire must be careful or the 
animal will die The normal animal will show at the same time much lesB severe 
symptoms and the animal without thyroid gland will be the last to show any- 
thing abnormal as long as the experiment is not carried too far This method, 
therefore, demonstrates that animals m a state of experimental hyperthyroidism 
have become far more sensitive to lack of oxygen, whereas animals w ith an 
experimental state of hypothyroidism are far more resistant than normal am 
mals To prove that it is the lack of oxygen and not the mechanical factor of 
lowered pressure, one need only modify the method and use appliances to lover 
the oxygen content and keep the pressure at a normal level 

The method can be used as a method of assay of the value of operations 
on the thyroid gland. It has been used by Professor De Quervam to examine 
the properties of blood of patients suffering from hyperthyroidism and from 
various forms of hypothyroidism In all cases of hyperthyroidism the blood 
coming from the thyroid gland and injected into animals causes them to 
become more sensitive to lack of oxygen, whereaB blood from the gland m cases 
of hypothyroidism gives negatne results This method seems to be specific 
because a trial with extracts of various other tissues or feeding with various 
other tissues did not give the same results Single tissues, taken from an animal 
fed with thyroid preparation, show in Krogh’s microrespirometer a large increase 
of oxygen consumption 

Clinical observations have led to the opinion that diseases of the thyroid 
gland are diseases of the constitution If this is to be something definite, it ought 
to show up experimentally For physiologists, the word constitutional means 
qualities of individual parts of the animal body which can be revealed if one 
uses the proper methods If, under the influence of the thyroid gland, the con 
stitution of the animal body is changed, it should be revealed in more or less 
each individual cell A method was worked out to investigate constitutional 
alterations of indii idual cells As individual cells we used the leukocytes, cells 
which have the great advantage of being isolated living units in the animal body 
Through aseptic mtrapentoneal injections we obtained the necessary amount 
of leukocytes To test their state of functional activity the method of Ham 
burger and the more exact method of Fenn were employed to test the so-called 
phagocytic capacity All conditions were held rigorously constant The average 
phagocytic capacity of leukocytes of normal rabbits is approximately 30 per cent 
If we now extirpate the thyroid gland the phagocytic capacity of the leukocytes 
of the same animals sinks to 7 to 9 per cent on the average This is, therefore, 
a distinct constitutional change of individual cells This change is due, m tho 
first place, to changes in the leukocytes themselves, but in part, ns could be 
shown by slight variations in the method, to alterations m the plasma of tho 
blood That this alteration m the phagocytic capacity is dependent on the thyroid 
gland could be demonstrated by simply feeding the thyroid gin nd substance or 
preparations to animals that had lost their thyroid glands and whoso phagocytic 
capacity had been greatly lowered Wo were able to bring up tho phagocytic 
capacity again to its normal value 

Another well known function of the thyroid gland is its influence on 
growth, an influence which it exhibits not alone during the period of growth but 
also m the adult state For examining the influence of the tkvroid gland on 
growth in the adult state tho observation of regeneration of the hair on the skin 
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of rabbits seemed to be suitable If one sbaves a large area of the buir from a 
normal animal, from an animal of a control senes whose ovaries have been 
removed, and, lastly from an animal without itB thyroid gland, and one observes 
the time of regeneration of the hair, tho result is that at the time when, m tho 
normal animal and in the animal mthout oinnes, complete restitution has been 
reached, the animal without a thyroid gland bIiows practically no restitution. 

If the influence of the thyroid gland on growth is executed by an intestinal 
secretion, it should be manifested by qualities of tho blood A method to inves 
tigate this problem was worked out by observing tissue growth If one compares 
tho growth of embryonic tissue under exactly the same experimental conditions 
with the only difference that in one series the plasma used as part of the culture 
medium is taken from a normal rabbit and m the other case from the same 
rabbit after thyroidectomy, a marked difference in the intensity of tissue growth 
can be demonstrated Therefore, the blood has undergone changes either in its 
chemical or physiochemical constitution through loss of the thyroid gland, which 
affect its capacity to induce growth We may not for the present moment go so 
far ns to say that it is lack of thyroxine in the blood itself 

One of the most controversial questions of thyroid physiology is that of tho 
alleged influence of secretory nerves on the thyroid gland secretion As an 
autonomic structure, according to the definition, the thyroid gland ib, of course, 
capable of performing its functions without any connection with the central 
nervous system This quality of autonomic structures does not prove anything 
cither m the positive or negative sense ns to secretory innervation The older 
methods used to proie secretory innervation of the thyroid gland are open to 
certain objections which partially must he acknowledged To make progress 
it is necessary to ubo other methods not subject to tho objections to the former 
methods The method employed consisted m examining tho time of absorption 
of crystalloid and colloid solutions after injection into the connectne tissue or 
into the muscles of the lower extremity of the rabbit In these experiments it 
was found that whether the animals were kept m a chamber m which tho 
temperature was high or m a very cool chamber, namely, an ice box, made prac 
tically no difference in the rate of absorption This tends to show that there must 
bo some regulating factor counterbalancing the opposite effects of heat and cold 
If we now eliminate the thyroid gland mnervntion by extirpation of tbo lower 
cervical ganglion and all the nerves entering it, wo observe a marked lengthen 
ing of the time taken for absorption of the fluids injected m the lower extremity, 
a part of the body far removed from all influences of tho operation What is 
perhaps more suggestive is the fact that now we find a distinct difference in 
the rate of absorption, depending on whether tho animal is in a warm or cold 
environment These experiments seem to prove that impulses coming down the 
sympathetic nerves regulate the intensity of activity of the thyroid gland accord 
ing to environmental necessities That the change m the rate of absorption is 
due to some lack in activity of the thyroid gland after denervation is shown by 
the control experiment of extirpating the thyroid gland, and of feeding the 
animal with thyroid gland preparations In the first case we exaggerate the 
slowing of absorption and m the second case we can bring up the rate of 
absorption to an even higher value than in tho normal state 

A second method was used to demonstrate the influence of tho central nerv- 
ous system on the activity of the thyroid gland. Experiments which were made 
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with another object had shown that the primary influence of specific diuretics 
may be an influence on the central nervous system and on the permeability of 
the tissue cells injected. Using this fundament, we were able to show that the 
action of a specific diuretic on diuresis was markedly lowered after denerva- 
tion of the thyroid gland The output of water and the output of electrolytes 
under the same conditions were much less than in the animal when it was in 
possession of its thyroid gland. Injection of Kendall’s thryroxine restored the 
former activity of specific diuretics 

A new method was worked out to demonstrate the influence of thyroxine 
on the central nervous system The method consists m recording the frequency 
of respiration on an animal when it is subjected to gradually raised tempera 
ture, between 25 and 35° C There is a remarkable constancy of the relation 
between each degree of temperature and the rate of respiration If we now 
extirpate the thyroid gland, the curve showing the relation between the tern 
perature and frequency of respiration will lie, in the whole range, very much 
lower It is still lower if, besides the thyroid gland, the thymus gland is also 
extirpated. This method, worked out in the Berne Institute by Dr Francis New 
ton, was recently employed to examine the time relations of the first traceable 
action of thyroxine In many animals, the first definite symptoms of increased 
excitability of the respiratory center appeared four hours after intravenous 
injection of thyroxine, and m all animals they Mere present after six hours 
Not only do these experiments for the first time show that oven after as short 
a time as four hours the influence of thyroxine can become manifest, but they 
also demonstrate that the contral nervous system is very sensitn e This method 
is, at the same time, one which in a rather short time gives information about 
the value of a thyroid preparation 

The influence of the thyroid gland on the central nervous system can expen 
mentally be shown by another method, namely, subjecting the animal, m a 
chamber, to a gradual diminution of barometric pressure Although m the 
initial phase the respiration of the normal animal, recorded in one of the usual 
ways, will rise rapidly, the same ommal under the same conditions of initial 
lowering of barometric pressure will not manifest an increase 

If we are able to find more sensitive nervous mechanisms than that of the 
respiratory center, it may perhaps be possible to find still shorter periods of 
first symptoms of activity due to thyroxine 

THE COST OF MEDICAL CARE 

The committee on the cost of medical caie has now been func- 
tioning for over two years, its object being to mate m 1932, or as 
soon thereafter as possible, recommendations, based on the facts 
which will then have accumulated, for its provision of better medi- 
cal service for nil the people at a reasonable rate to the individual 
which, at the same time, will give physician, dentist, nurse, hos- 
pital and other agents assurance of adequate return The following 
studies have been completed 
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No 1 “The Extent of Illncs3 and of Physical and Mental Defects Prevail- 
ing in the United States — a Compilation of Existing Material ” It is not the 
intention of this study to provide new data on the extent of sickness, hut to 
furnish a summary of existing data in convenient form, which will bring the 
information of the public up to a point from which the committee’s own studies 
will start 

No 4 “A Surrey of Statistical Data on Medical Facilities m the United 
States — a Compilation of Existing Material ” ThiB study indicates the number 
and distribution of physicians, dentists, nurses and various other practitioners 
in the United States as well as the number of institutions and health agencies 
of various kinds, available for the treatment and prevention of the illnesses and 
defects described m the earlier study 

No 11 “Medical Care for Thirty four Thousand Workers and Their Farm 
lies — A Survey of tho Endicott John Workers Medical Service” The study 
deals with the medical services of the Endicott Johnson Corporation in New 
York State It provides a descriptive account of the medical service, together 
with a discussion of its cost and adequacy Certain fcatuies of the medical 
practice in surrounding communities are compared with those of the Endicott 
Johnson service 

No 18 “Hospital Service for Patients of Moderate Means ” This study pro 
vides data on the special efforts made by certain hospitals in the United States 
and Canada providing special facilities and financial adjustments for those 
patients not accepting or not acceptable for chanty service, but who, at tho 
samo time, cannot pay the rates usually charged for private service 

These studies are under way 

No 6 “Surveys of the Medical Services of a Large City, a Small City, 
and a Rural Community ” A study of facilities in Philadelphia was begun m 
May, 1929 Data being gathered by the Hospital and Health Survey of Phila- 
delphia and several national agencies, together with those made available by 
the committee’s study, will afford a complete picture of all medical and health 
facilities in one of the largest cities of the country 

A study of facilities in Shelby County, Indiana, has also been started 
No 6a “Irregular Tvpes of Medical Practice ” A little field work has been 
done on this study m New Orleans, Louisiana It is being conducted through 
the summer m other parts of the country 

No 6 “The Cost of Sickness, during a 12 Months’ Period, among Various 
Representative Population Groups, including the Incidence of Sicknoss ” Ten 
states and four additional cities have been covered According to present plans 
complete schedules will be obtained from approximately 10,000 families show 
mg their expenditures for all forms of care in sickness 

No 0a "The Cost of Sickness, during a 12 Months’ Penod, among Policy- 
holders of the Metropolitan Life Insurance Company, including the Incidence 
of Sickness” This study was inaugurated July 1, 1928, by the Metropolitan Life 
Insurance Company With the aid of field agents, attractive schedules m the 
form of calendars were distributed among policyholders The company expects 
to obtain 100,000 schedules, each covering a penod of at least six months 

No 0 “Capital Investment and Income in Prnnte Practice” The American 
Medical Association is carrying on this study, and has already collected a con 
Eiderahlo number of returns on income as well as on investment 
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No 10 “Capital Investment m Hospitals and Clinics ” With the aid of a 
special fund provided by the Rockefeller Foundation, and with the cooperation 
of the committee, Michael M Davis is conducting this study A professor of 
accountancy from the University of Chicago has been employed to have mime 
diate charge of it 

No 10b “Bases for Financial Adjustments among Hospital Patients ” 
Visits are now being made among approximately 25 sample hospitals which are 
attempting to provide financial adjustments for persons of moderate means 

Studies Being Planned for the Near Future 

No 6b “The Service of Pharmacy ” A committee of the National Drug 
Trade Conference has been appointed to cooperate with the Committee on the 
Cost of Medical Care in conducting this study It is also possible that the aid 
of the Bureau of the Census may be available 

No 5c “The Organization of Medicine from a Functional Point of View ” 
This study will be a collaboration by a physician and an economist. 

No 9a “Capital Investment and Income of Dentists in Private Practice ” 
Following the example of the American Medical Association, it is hoped that 
the American Dental Association may undertake a study of capital investment 
and income among dontists A special committee of the American Dental Asso 
ciation has been appointed to cooperate 

No 17 “Existing Applications of the Insurance Principle to Illness nnd 
Accident in Die United States ” The plan for this study has been completed 
It is hoped that an interested organization may bo induced to supply part of 
the funds for this study and that another research agency may agree to under 
take the work 

In addition to the abovo studies completed or under way it is proposed to 
take up in addition the following 

2 The prevalence of certain disorders which appear to be among the most 
serious causes of disability and inefficiency 

3 The proportion of persons, both adults and school children, not disabled, 
who are in need of medical service 

6b The cost of living m the United States, including detailed information 
regarding expenditures for medical services 

6c The total cost of disease in the United States 

7 The influence of specialization on the cost of medical service 

8 The cost of adequate medical service for a family during a 12 months’ 
period. 

10a The relation between charges made to patients m hospitals nnd tho 
actual cost of their care 

11a Organized medical service in the United States Army 

12 Pay clinics and group dimes 

13 Recent developments in services rendered to persons not indigent by 
state, municipal, and county hospitals 

14 Visiting nurse societies 

15 Schdol health service 

16 The extent of private medical semco on a yearly basis 
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THE PAN PACIFIC SURGICAL CONFERENCE 

Dr Charles D Lockwood, of Pasadena, California, has kindly supplied 
me with the following information m regard to the Pan Pacific Surgical Confer- 
ence at which he read his address printed m this issue of the Clinics 

The Pan Pacific Surgical Conference which was held in Honolulu from 
August 14th 24th, 1929, was the first meeting of its kind. It was sponsored by 
the Pan Pacific Union, an organization having its headquarters in Honolulu, 
and whose purpose is to bring about a spirit of good fellowship among the 
nations bordering on the Pacific The Pan Pacific Union has already held sue 
cessful conferences of leaders from the Countries of the Pacific on the subjects of 
Science, Education, The Fisheries, Social Service and International Peace 

The program for the Pan Pacific Surgical Conference was limited to surgi 
cal subjects and was one of the most comprehensive programs ever presented 
The delegates, to the number of two hundred, represented most of the impor 
tant countries bordering on the Pacific While the majority of the delegates 
were from the western coast of the United States, there were one or more dele 
gates from China, Japan, Korea, Chili, Peru, Hew Zealand, Australia, and 
Central America 

Tho most outstanding delegates were those from China, Japan, Australia, 
and New Zealand Dr Makoto Saito from Nagoya, Japan, presented a remark- 
able paper on “Brain Surgery," illustrated by moving pictures, he also pre 
sented some very original work on the “Circulation of the Brain, Studied aftor 
Injection of Lipiodol through the Superior Thyroid Arteries ” Sir William 
A. Osborne, professor of Physiology and Dean of the Medical Department of 
the University of Melbourne, Australia, gave a very interesting address on 
“The Belation of Physiology to Surgery” Dr Norman Royals of Sydney, Aus 
tralia presented two original papers, one on “Tendon Transplantation with 
Autoplastic Tendon Suture,” the other a study of “Muscle Tone following 
Stimulation of the Sympathetic Nervous System ” 

Dr S Harry Hams, of Sydney, Australia, presented a motion picture 
demonstrating his “Technique for Supra pubic Prostatectomy with Complete 
Closure,” he employs a special probang needle with which he introduces hemo- 
static sutures and reconstructs the trigone 

On the whole the Australian Delegation was the most impressive, and their 
work was highly original A permanent organization was formed at the con 
elusion of the Conference, and it was decided to have another Pan Pacific Surgi 
cal Conference m three years at Honolulu 

PHARMACY IN GREAT BRITAIN * 

As in tho United States, m Great Britain retail pharmacy is 
partly m the hands of the independent man and partly in the hands 
of the chain stores Up to a few years ago the chain stores, snch as 
Boots and Taylors Drug Company, were extending their activities 

* The Editou is indebted to Mr Hugh N Linstead, Secretary and Registrar 
of the Pharmaceutical Society of Great Britain for the information contained 
in this article 
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very rapidly, and at one time Boots were said to be opening a new 
stoie m some part of tbe country every week Tins expansion lias 
now to some extent stopped and they appear to be giving more atten- 
tion to the consolidation of their position The individual retailer 
in fact is likely to find himself less and less m direct competition 
with the chain stores as these are finding it profitable to extend their 
mteiests and to become departmental stores rather than drug stores 
Another development in connection with retail pharmacy associated 
with the chain stores is the buying up of existing chemists’ shops 
by syndicates There are at least thiee of these syndicates operating 
and it is probable that between them during the last 5 ear or two 
they have either bought or taken options upon six or seven hundred 
businesses This movement again has come to a temporary stop, 
which may mean that the syndicates are now negotiating among 
themselves for further amalgamations In any case the fact that these 
movements are taking place is clear evidence of one thing vlnch is 
very obvious, namely, that the retail drug trade in Great Britain 
at the present moment is a reasonably profitable occupation It is 
true that there is not much restricted by law to the qualified man and 
that unqualified competition m some parts of the country is severe, 
yet it is partly for this very reason that the pharmacist js making 
Ins business pay So little pharmacy is to be done m many of the 
shops that the proprietors have been compelled to turn their attention 
to side hues for their profits TThile the a~crage drug s‘orc m Eng- 
land has not its soft drink bar its candy coun'er or its c gar counter, 


yet photography, wireless stationery and leather goods are all prov- 
ing themselves to he profitab T e s.de lines Although, therefore, tie 
retail pharmacist finds himself reasonably pr* sperons it 3 = no* on 
account of the pharmacy that re does wrier in many ca-c : 1 - z' ( r ^ 
an inducement to bring crsmnt'Xrs to me srop 
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accepted by the Society, usually either the School Certificate Ex- 
amination of the Board of Education or a University Matriculation 
Examination Having this he is entitled to be registered as an appren- 
tice or student and to commence his appienticeship He leaves school 
normally at sixteen or seventeen and may then either commence a 
course of study approved by the Society for the pielimmary scien- 
tific examination (chemistry, physics and botany) or may at once 
commence his apprenticeship It is becoming more and more geneial 
for the preliminary scientific examination to be taken befoie the 
apprenticeship is commenced, and the approved course of instruc- 
tion extends over a year The student is therefore examined when 
he is about eighteen and if he is successful commences an appren- 
ticeship which must last for a minimum of two years and often lasts 
for three or four During this time the apprentice is bound by m- 
dentuies to his master, and a copy of the indentures is legisteied 
with the Society which has therefore complete information of all 
the pharmaceutical students throughout the country Dunng his 
appienticeship the apprentice receives instruction in the compound- 
ing and dispensing of medicines and he probably at the same time 
obtains a good woikmg knowledge of the practical requirements of 
the laws affecting a chemist’s business After completing his appien- 
ticeship the student goes to an approved school of pharmacy, of 
which there are twenty-five in England and Scotland, and thcie 
attends another course of study approved by the Pharmaceutical 
Society, which extends over at least one academic year At the con- 
clusion of this course of study he takes the chemist and druggist 
qualifying examination which is conducted by the Society, and on 
passing that he is entitled to be registered by the Society as a chemist 
and druggist and to practice pharmacy A two-year course can also 
be taken after the preliminary scientific examination has been 
passed, leading to the pharmaceutical chemist qualifying examina- 
tion, or where a student has passed a university intermediate 
examination, to a university degree m pharmacy Three umveisities 
giant such a degree — Glasgow, London and Manchester — and gradu- 
ates are entitled to be registeied after passing an examination m 
poison law conducted by the Pharmaceutical Society 

The Society’s house at Bloomsbury Square is the centre of most 
of the pharmaceutical activities of Great Britain In addition to the 
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administrative offices of the Society there is a library of some 18,000 
volumes, a museum containing a unique collection of materia medica, 
the School of Pharmacy of the University of London, the examina- 
tion laboratories used for the qualifying examinations, and also the 
Pharmacological Laboratories in -which drugs which cannot he tested 
by chemical means are tested biologically, both by way of roseaich 
and for manufacturers who have not opportunities of testing their 
products themselves Among the research work carried out by the 
Pharmacological Laboratories has been an investigation on behalf 
of the Department of Biological Standards of the Medical Bosearch 
Council into the relative potency of samples of digitalis leaf Tins 
has been extended to comparisons between the results of examining a 
senes of digitalis tinctures by the cat method with the results ob- 
tained on patients, and also by a comparison of the results of an 
examination by the cat method with an examination by the frog 
method. It has been found that there is promising agreement between 
the first class of comparisons but that between the second class thcro 
is no such agreement, which leads to difficulties in the way of ac- 
cepting one or other of these methods as suitable for an international 
method. Early m its work (m 1926) the Laboratories determined 
a suitable standard for strophanthus in terms of ouabain, which it is 
hoped will be found acceptable as an international standard The 
Laboratories have also done a great deal of work on liquid extract 
of ergot. It has been found that of all the different pharmacopccial 
extracts examined, only those of the United States and of the Dutch 
pharmacopoeias retain the specific activity originally present in the 
ergot, and that the liquid extract of the British Pharmacopoeia, 
which is made -with an a lkalin e menstruum, has practically no ac- 
tivity Investigations directed to find the most active and stable form 
of extract have shown that the better way would appear to be the 
preparation of an extract after defatting the ergot by percolating with 
a menstruum s imilar to that given in the United States Pharma- 
copoeia, using two parts of menstrunm to one part of drug It has 
been found that only one extraction is necessary, the second extrac- 
tion laid down in the United States Pharma eopn-n being nouni to 
contain only a n eglig ible proportion of activity- ize Xnc'-mwrres 
have also worked npon a standard rcr annul ana nor rmnnary en- 
voi, IV, Ser 39 — 19 
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tract Other work includes an investigation of the relation of the 
ovarian hormone to the mechanism of labor , clinical observations on 
oxytocic and vasopressin confirming the work of Kamm and Aldrich, 
m the laboratories of Messrs Parke, Davis & Co , investigations of 
the anti-diuretic activity of pituitary extract, and of the variation 
m different commercial samples of strophanthm In the Nutrition 
Department considerable work has been done upon the establishment 
of standards for preparations containing vitamins The Second 
Annual Report of the Laboratories in 1927 pointed out that the 
unit adopted in the United States Pharmacopoeia X, expressed m 
terms of an animal reaction, for vitamin A present m cod-liver oil, 
is a unit which must show great variations and the definition does 
not represent an amount of activity present in a given weight of a 
stable standard and is to that extent unscientific. For the testing of 
vitamin D McCollum’s line test has been used It has been shown 
that the results obtained by the line test and by taking X-ray photo- 
graphs of the bones were sane, and that test has accordingly been 
adopted for use in the Laboratories Subsequent work has been 
directed toward obtaining a standard for vitamin D in terms of 
irradiated eigosterol It has been found that this is practicable and 
that a unit of activity can be defined as the amount of activity pres- 
ent in 0 0001 milligram of a standard solution of irradiated ergos- 
terol During 1928 the total number of samples received, for which 
fees were paid, m the Laboratories was 156, made up principally of 
pituitary, digitalis, squill and ergot, m the Nutrition Department 
184 samples were received, principally for testing for vitamins A, 
B and D 

The Pharmacological Laboratories are situated in one of the 
newer parts of the buildings, but at present the School of Pharmacy 
is housed m an older part It is, however, understood that its re- 
moval before many years is projected In addition to dispensaries 
and a chemical laboratory, it contains an exceedmgly well-equipped 
laboratory for pharmacognostical investigations, to which is attached 
a research laboratory Chemical and pharmacognostical research for 
the degree of Ph D of the University of London is regularly carried 
out, and the students at present in the laboratories include two from 
Columbia University, New York City 
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DOCTOR WILLIAM BEAUMONT A BACKWOOD 
PHYSIOLOGIST 

Some of the members of the Thirteenth International Physiologi- 
cal Congress did well to visit the monument 1 erected to the memory 
of William Beaumont 

Come with Doctor Osier * for a few moments on that lovely day of June Oth 
in 1822, to what were then far-off northern wilds, to the Island of Michihmacinnc, 
where the waters of Lake Michigan and Lake Huron unite and where stands 
Fort Mackinac, rich m the memories of Indian and voyageur, one of the four 
important posts on the upper lakes in the days when the rose and the fleur-de- 
lis strove for the mastery of the western world Here the noble Marquette labored 
for his Lord, and here beneath the chapel of St Ignace they laid his bones 
to rest. Here the intrepid La Salle, the brave Tonty and the resolute Du Luht 
had halted in their wild wanderings. Its palisades and block-houses had echoed 
the war whoops of Ojibwas and Ottawas, of Hurons and Iroquois, and the old 
fort had been the scene of bloody massacres and hard fought fights, but at the 
conclusion of the War of 1012, after two centuries of struggle, pence settled 
at last on the island. The fort was occupied by United States troops, who kept 
the Indians in check and did general police duty on the frontier, and the place 
had become a rendezvous for Indians and voyageurs in the employ of the 
American Fur Company On this bright springlike morning the village presented 
an animated scene The annual return tide to the trading post was in full course, 
and the beach wbb thronged with canoes and batteaux laden with the pelts of 
the winter’s hunt Voyageurs and Indians, men, women, and children, with here 
and there a few soldiers, made up a motley crowd. Suddenly from the company’s 
Btore there is the loud report of a gun, and amid the confusion and excite 
ment the rumor spreads of an accident, and there is a hurrying of messengers 
to the barracks for a doctor In a few minutes an alert looking man m the 
uniform of a U 8 Army surgeon made his way through the crowd, and was 
at the side of a young French Canadian (Alexis St Martin) who had been 
wounded by the accidental discharge of a shotgun, and with a composure bred 
of an exceptional experience of such injuries, prepared to make the examination, 
which showed a wound just under the left breast, and a perforation directly 
into the cavity of the stomach through which food was escaping Though youthful 
in appearance, surgeon William Beaumont had seen much service, and at tho 
capture of York and at the investment of Plattsburgh he had shown a cool- 
ness and bravery under fire which had won high praise from his superior officers 
The man and the opportunity had met — the outcome being a wonderful and 
epoch making series of physiological experiments carried on for many years 
concerning the gastric functions, and in 1833 published a book of 288 pages 
under the title of "Experiments and Observations on the Gastric Juice and the 

‘A photograph of the monument appears m the October, 1929, issue of 
Hygeia 

* Adapted from portion of an address before the St. Louis Medical Society, 
October 4, 1902, and quoted in part m Cushing’s “Life of Sir William Osier, 
pp 691-2 
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Physiology of Digestion ” One of the things that Osier failed m doing, while try 
ing his best, was to make a post-mortem on St. Martin when he died, though he 
left his own brain to the Wister Institute of Philadelphia 


Here are two characteristic oslerian letters, the first written 
in reply to one of mine in 1902 asking for his promised article for 
publication in the International Clinics 1 and the second, m 1888 
for my not more promptly handing m some abstracts of cases from 
the records of the Infirmary for Nervous Diseases at Philadelphia 



* 

1 West Franklin SI”, 
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A- — A 




h 
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(Undated, probably Summer of 1888 ) 

Dear Cattell 

Excuse this plaguing — but I am down for lectures m E [epilepsy, cerebral 
palBies] m children and wish to go over the Records — as soon as possible 

(Signed) Wm Osier 

How one’s life may he changed by little things if I had com- 
pleted this work for Doctor Osier from the records of the Infirmary for 

1 The article was subsequently published in the first volume of the next year’s 
senes 1903 of the International Clinics under the editorship of my successor 
and appointee, Dr AO J Kelly, and was entitled, “Aneurism of the descending 
thoracic aorta ” In this number Doctor Osier became for the first time one of the 
contributing editors, which place he held until the time of his death in 1019, under 
the editorship of Dr H. R. M. Landis 
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Nervous Diseases instead of paying Dr J Allison Scot t, in the 
early ’nineties my assistant in the teaching of morbid anatomy at 
the University of Pennsylvania, to finish them, I might have become 
a resident physician under Lafleur instead of Scott or Toulmin when 
the organization of the medical department of Johns Hopkins Hos- 
pital and Medical School took place a year later, and thus have ended 
my days as a clinician instead of m the more congenial position of a 
medical editor And still another chance came later on when Dr 
William Pepper asked me to become his office assistant, a place 
vacated by Dr Judson Daland, the first editor of the International 
Clinics, and taken by Dr Alfred Stengel, now Professor of Medi- 
cine in the University of Pennsylvania Of Doctor Pepper and the 
period in which he lived I shall have much to write about later on 
from my own personal knowledge 

EUGENIC STERILIZATION 

At a recent meeting of the Delaware County Medical Society 
held at Elwyn, Pennsylvania, Dr E i Whitney, of the State 
Institution for Feeble-Minded Children, made some interesting 
observations on eugenic sterilization, basing his remarks on a care- 
ful study of the asexualization of 133 males and the sterilization of 
129 females of the Elwyn Training School, of which number thirty- 
one are reported on in detail for the first time As the 1920 census 
estimated that there were 656,000 mental defectives in this country 
of whom only about 75,000 were receiving supervised care, the 
necessity of controlling the situation would seem to require at the 
present time more careful consideration, and the result of the coming 
census m 1930 will be looked forward to with interest as those who 
know prognosticate that the number of defectives will have mate- 
rially increased over that of the last census 

There is no law in Pennsylvania which will permit sterilization 
The cases reported by Whitney were done at the request of parents 
or guardians, and are listed under three types of operative proce- 
dures, namely, vasectomy, cadstration, and salpmgo-oophorectomy 
The chief reasons for operating were sexual perversion, obscene 
habits, excessive nervousness, and mental retrogression 

Puberty, or shortly thereafter, is the best age at which to per- 
form sterilization. Pre-adolescent operations are, as a rule, more 
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difficult "because of lack of development of the sax organs In tins 
series, the youngest male operated upon was 12, tlie oldest 31, and 
the average age was 18 Of the females, the youngest was 13, the 
oldest 39, and the average 23 

While it is difficult to estimate results in the comparatively short 
period of time since these operations were performed, Whitney ap- 
pears to be more than satisfied with the results 

Vasectomized boys may, and do, masturbate, but the desire grows 
less as time goes on, until in most cases it entirely ceases The time 
required for the cessation varies from sis months to three or more 
years, and with the cessation of evil habits, there is often a quicken- 
ing of the mental faculties with changes in disposition and behavior 
for the better In the castrated cases, the changes are usually more 
rapid If there is any serious effect on the health from the sudden 
removal of the internal secretion of the testicle, it has escaped "Whit- 
ney’s notice, and he believes the operation to be m no way harmful 
Also, he had little or no trouble with the female patients after having 
established an artificial menopause 

The habits of nine of the eleven vasectomized boys have improved 
(81 per cent ) The habits of eight of the nine castrated, or 80 per 
cent , show improvement The habits of six, or 64 6 per cent of the 
girls show improvement It would seem from this that it takes a 
longer period for improvement to manifest itself in girls Con- 
sidering the group of thirty-one as a whole, Y0 8 per cent, showed 
improvement 

From the standpoint of the effect of sterilization on the nerv- 
oub system, in this series of cases, the writer found improvement in 
seven of the eleven vasectomized boys, or 63 6 per cent improved 
Five of the nine castrated, or 55 6 per cent , showed improvement 
In the girls, only three of the eleven cases, or 2Y 2 per cent , showed 
improvement Considering the group as a whole, there was improve- 
ment in 48 Y per cent 

In a school for the feeble-minded one is greatly interested in 
the effect of sterilization on the mentality of the patients In general, 
Whitney found those operated upon are much more tractable, more 
gentle, more docile, with fewer outbursts of temper, and on the 
whole much happier of disposition. In the comparatively short period 
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of time smce the operations, twelve of the thirty-one, or 38 7 per 
cent , show improvement mentally 

As to the present-day legal status of eugenic sterilization Whit- 
ney states 

Twenty three states have legislation m its favor In three of those states 
now having statutes in its favor, earlier attempts at legalized eugenic stenliza 
tion had been vetoed In twenty three states the matter has not been brought 
before the legislature In three states, one of which is Pennsylvania, the matter 
has been brought before the legislators and has never passed successfully, either 
through defeat in the legislative assembly or through veto 

The constitutionality of such laws has been widely discussed. Earlier 
opinions, such as those of the Federal District Court of Nevada in 1018, held 
the Nevada lawB to be unconstitutional 

The State Supreme Court of Michigan held that its first statute of 1913 
was unconstitutional The second statute of 1023 was held to be constitutional, 
and under it sterilizations are being performed The New Jersey statute of 1911 
was held to be unconstitutional, and no operations were performed under it. The 
Supreme Court of Appeals of Virginia m 1925 upheld the constitutionality of 
legalized eugenic sterilization The decision of that court has been widely read 
and generally approved. 

The part that our Federal Government plays in laws concerning eugenic 
sterilization at the present time is only to hold that such laws are the function 
of the several states rather than of the Federal Government However, if eugenio 
sterilization becomes a national policy by the states, the Federal Government 
Will have to collaborate by providing for sterilization of (1) Those immigrants 
who may be personally eligible for admission but whose family stock standards 
are such that they would be considered potential parents of socially inadequate 
offspring (2) All persons below the standard of parenthood as set forth in 
model state laws, who are beyond the jurisdiction of those state laws, such as 
the inhabitants of the District of Columbia, our territories, inmates of federal 
institutions, soldiers, and sailors 

To my mind, the prevention of feeble mindedness is just as much a part of 
preventive medicine as is the prevention of smallpox or diphtheria Not only 
Bhould we in each state seek to prevent the feeble minded from reproducing 
their kind, but as a nation we should not admit the feeble-minded into our land 
In this small group of thirty-one cases, one was foreign born and thirty were 
native born, yet the parents (one or both) in fifteen cases, or 48 per cent, were 
foreign bom and should never have been admitted to our shores 

Considering this further, we find that 12 9 per cent of our total population 
are foreign bora, whereaB, 15 5 per cent of the inmates of 684 state and federal 
institutions are foreign born We are in need of more rigid investigation as to 
the mentality of those who seek to come to our land 

THE NEW AND THE OLD IN BOOKS 

THE QTJABTEBLY CUMULATIVE INDEX UEDICUS 

The Index Medtcus is again passing through one of its decen- 
nial phases of readjustment to its environment to which I am so 
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familiar from the ’nineties of the last century, and our own sugges- 
tion, as much as we regret to make it, is that the quarterly character 
of the present Cumulative Index Medicus he dropped, and that this 
most valuable of all medical publications be issued semiannually on 
the designated date of appearing The cost of publishing the Index 
has increased so rapidly and the danger of the Carnegie Institute of 
Washington withdrawing its large annual grant of money toward 
the running expenses, are so great that the suggestion of Dr Frank 
Billings, of Chicago, to secure an endowment would seem to be the 
easiest way yet suggested and the quickest of accomplishment m order 
to supply the money to take care of the yearly deficit The impossibil- 
ity of indexing all medical journals and of every article in the period- 
icals indexed, is axiomatic, but the American Medical Association 
would appear to be m error in not consulting more extensively the 
wishes of the Mew York Academy of Medicine and other institutions 
of like character as to which journals are to be indexed and how this is 
to be done It is reported that when the third series of the Index 
Catalogue of the Surgeon’s General office of the United States Army 
is completed that this publication will be superseded by an annual 
volume If this be true, another complication will be added to the 
difficulty-complex of the present situation. Very few public libraries 
and only the best of the public libraries possess all of the original 
volumes of the first and second senes of the Index Medicus , but your 
Editor of the International Clinics is one of the fortunate ones 
m having these volumes under his present control as he wntes this 
note at 3 30 A.M on November 20, 1929, in order that the last 
volume of the thirty-ninth senes of the present year may appear 
promptly on time during the first week of December 

DEVILS, DRUGS AND DOCTORS 
Under the misleading, alliterative title of “Devils, Drugs and 
Doctors” Dr Howard W Haggard, Associate Professor of Applied 
Physiology m Yale University, and Harper and Brothers have 
given us a well-illustrated and printed book of over four hundred 
pages, filled with odds and ends of useful and useless information 
of the most diverse character After thumbing the book and recalling 
the well-known lines 

“The Devil was sick, the Devil a monk would be 
The Devil was well, the Devil of a monk was he” 
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it would be instructive to know tbe character of medical treatment 
taken by Doctor Haggard when be is ill 

Professor Haggard is evidently pessimistic as to tbe future of 
tbe medical sciences which “today have given to tbe world tbe 
healthiest period it has ever known” for “the danger to the scientific 
spirit, to the advance of medicine, and to the integrity of civilization 
does not come from the masses of unthinking people This danger 
comes from intelligent people who play a part in shaping civiliza- 
tion but who have not been educated to think rationally, it comes 
from sentimental and idle people m whom the primitive instinct 
escapes from repression and rises to prevent thought. They revive 
the religious healing cults of the primitive peoples, but with modern- 
ized form and terminology, or they 30m forces with the anti- 
vivisectionists and revel in its contemplation of cruelties which 
exist only in their imaginations Medicine and civilization advance 
and regress together The conditions essential to advance are intel- 
lectual courage and a true love for humanity It is as true today 
as always in the past that further advance or even the holding of 
what has already been won depends upon the extent to which 
intellectual courage and humanity prevail against bigotry and 
obscurantism ” 

Lovers of Dickens will read with interest of the close association 
of theriac with treacle 

“Mithrldates was versed in the Greek medicine of Egypt and undertook 
his pharmacological experiments to find a universal antidote against poison. 
His attention centered largely on snake venoms, but ho employed men to 
search throughout the known world to find poisonous substances of all kinds 
These he administered to slaves, studying the effects and trying to find an 
antidote After his death his recipe was discovered. This compound was known 
as /mithndaticum and with some variations in the hands of later physicians 
was developed into theriac In subsequent times theriac was more extensively 
employed than any other medicinal remedy It contained from thirty seven to 
sixty three ingredients, all of which are worthless as remedies The main in 
gTedient of the compound was the flesh of vipers The viper is a poisonous 
snake, but like all snakes, it has immunity to its own venom, therefore, by the 
process of early medical reasoning, it was supposed to confer this lmmumty 
upon people who took it as a drug Theriac was used as a cure all even up to a 
hundred years ago It was taken internally in the treatment of all diseases, 
and applied externally in the treatment of all wounds During the Renaissance 
the preparation of theriac was an elaborate official affair earned out under the 
supervision of city officials to prevent adulteration ^Eventually theriac became 
known as treacle, and when theriac was "dy 
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was applied to molasses The treacle and molasses administered to all young 
people a generation or two ago as a spnng tonic was derived from the old 
belief m theriac ” 

The book is marred by unnecessary slurs as “The character of 
Luther bears no stigma on this score [being a drunkard], yet his 
habits -were in some respects no better than those of ParacelsuB ” 

EDITORIAL POLICY OF THE INTERNATIONAL 
CLINICS FOR 1930 

The long established editorial policy of only publishing requested 
contributions in the pages of the Intebnational Clinics will be 
continued during 1930, and it is to be hoped that Professor Lewellys 
P Barker, of Baltimore, will be able to open the first volume of 
the fortieth series with one or more of his excellent clinical lectures 
As far as can be ascer tamed the new departments of Medical Ques- 
tionnaires and Medical Trend have been received with manifest 
approval, and it is hoped that subscribers will write the Editob 
frankly as to the kind of material that they would like to see com- 
mented upon and written about Prom one-third to one-half of each 
issue is devoted to the Department of Diagnosis and Treatment of 
the various diseases covered by the Bertillon Classification, both from 
the standpoint of mortality and morbidity, and the especial subject 
for consideration in the next issue will be typhoid fever which is 
again bobbing up its ugly head as the politicians become lax In each 
volume, as has been done m the last several numbers, an institution, 
hospital, a medical school, or a city will be personally visited and 
a symposium arranged for or the work going on there described 
It is intended to make the readmg matter conform to present-day 
conditions of practice as it exists, and the cost of medical care and 
the methods of securing an adequate income derived from the pro- 
fessional practice of the physician, will be given most careful con- 
sideration 
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